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60 MM MORTAR M2— MOUNT M2-STANDARD 



60 mm MORTAR, M2, IN FIRING 


T he 60 mm Mortar, M2, is of French 
origin, developed by the Edgar Brandt 
Company, but manufactured in the 
United States under rights purchased 
from the Brandt organization. Its design 
has been altered and improved to conform 
to our standards. In addition to its normal 
function, it is now utilized as a projector 
for the illuminating shell, M83, employed 
to disclose aerial targets at night. 

MORTAR, M2— The mortar consists of 
the barrel, base cap and firing pin. The 
base cap, ending in a spherical projection 
which fits into a socket in the base plate, 
is screwed to the breech end of the 
smooth-bored barrel. The firing pin fits 
in the base cap, which is bored and 
threaded axially to receive it. 

MOUNT, M2 —The bipod mount com¬ 
prises the leg, elevating mechanism and 
traversing mechanism assemblies. The 
leg assembly consists of two tubular steel 
legs connected by a clevis joint attached 
to the elevating screw guide tube. Spread 
of the legs is limited by the clevis joint, 
which is provided with a spring latch to 
lock the legs in the open position. The 
legs terminate in spiked feet. The left leg 
has a cross-leveling mechanism consisting 
of a sliding bracket connected by a link 
to the elevating screw guide tube. 

The elevating mechanism assembly 
consists mainly of an elevating screw nut 
which moves vertically on a screw within 
a guide tube, the elevating screw being 
actuated by a crank attached to its lower 
end. 

The traversing mechanism consists of 
a horizontal screw operating in a yoke 
and actuated by a traversing handwheel. 

The sight bracket fits in a dovetail slot 
provided in the yoke. 

The barrel is clamped to the bipod by 
jneans of a clamping collar and saddle, 
shock absorbers being used to stabilize 
the mortar and mount during firing. 

The base plate consists of a pressed 
steel body to which are welded a series 
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of ribs and braces, a front flange and a 
socket. A locking lever fastens the spheri¬ 
cal projection of the base cap in the 
socket. 

Sighting and Fire Control 
Equipment 

Sigh! (Collimator), M4 

Ammunition 

Projectile and propelling charge are 
in one unit constituting a complete round. 
The shell is furnished with stabilizing fins 
and a nose fuze. Propelling charges are 
divided into parts to provide for zone 
firing. 

References— TM 9-2005, v.3; FM 
23-85. 


POSITION, WITH SHELL, M49A2 


PRINCIPAL CHARACTERISTICS 

MORTAR, M2 

Weight of Mortar, M2, and Mount, M2 . . 42.0 lb. 

Weight of mortar.12.8 lb. 

Overall length of mortar.28.6 ins. 

Diameter of bore.2.36 ins. 

Rate of fire, maximum.30 to 35 rds./min. 

Rate of fire, normal.18 rds./min. 

MOUNT, M2 

Weight of mount.29.2 lb. 

Weight of bipod.16.4 lb. 

Weight of base plate.12.8 lb. 

Elevations, approximate.40° to 85° 

Mortar clamp position A.40° to 65° 

Mortar clamp position B.45° to 70° 

Mortar clamp position C.50° to 85° 

Maximum traverse, right.70 mils 

Maximum traverse, left.70 mils 

AMMUNITION 

Shell Range, Approximate 

H.E., M49A2.100 to 1,985 yds. 

Illuminating, M83 
Training, M69 


















81 MM MORTAR IWl-MOUNT MI-STANDARD 


D uring the first World War, the stand¬ 
ard mortar adopted by the U. S. Army 
for infantry use as an indirect fire weapon 
was the British 3" Stokes trench mortar, 
Mk. I. Designs for a new mortar were 
started in 1920, but were abandoned in 
favor of attempts to improve bomb vanes 
in an effort to attain greater accuracy. 
While these tests were under way, the 
French firm of Edgar Brandt succeeded 
in developing a refined version of the 
Stokes mortar, together with suitable 
ammunition, -which satisfied the require¬ 
ments of the U. S. War Department. 
After tests of the Stokes-Brandt mortar 
and mount were completed successfully 
by the Ordnance Department, and the 
using arms, manufacturing rights were 
purchased from the Brandt Company. 

The 81 mm Mortar, Ml, has a heavier 
barrel than the Stokes, Mk. I, and a 
heavier base plate of new design. It also 
has a greater range and a higher rate of 
fire. 



mechanism, supported by a bracket 
fitted into the mortar yoke, provides ac¬ 
curate laying for elevation and deflection. 

Sight, M4, and Aiming Posts, M7, M8 
and M9, are used with the 81 mm mortar. 


MORTAR, Ml —The complete weapon 
consists of a barrel, bipod and base plate. 
The barrel is demountable from the bi¬ 
pod to form one load, while the bipod and 
base plate comprise two loads. Each load 
is light enough to be carried by one man. 
The smooth-bore muzzle-loading barrel 
is a seamless drawn-steel tube fitted at 
the breech end with a base cap within 
which is secured a firing pin protruding 
into the barrel. 

MOUNT, Ml —The mount consists of a 
base plate and a tubular steel bipod 
formed by two legs attached to a center 
trunnion by means of a compass joint. 
The left leg carries a cross-leveling mech¬ 
anism which consists of a sliding bracket 
connected with the guide tube by a con¬ 
necting rod. The mortar clamp, in two 
sections, clamps the barrel to the bipod 
and can be adjusted to three positions on 
the barrel. 

The base plate is a rectangular pressed- 
steel body to which are welded a series of 
ribs and braces, a front flange, three 
loops, two handle plates and a socket for 
the spherical end of the tube base cap. 


Sighting and Fire Control 
Equipment 

Each mortar is equipped with a sight 
which includes a collimator, elevating 
and lateral deflection mechanisms, and 
longitudinal and cross-levels. The sight 


Transportation 

The 81 mm mortar can be carried by 
two men or can be transported on Hand 
Cart, M6A1, It is also part of the arma¬ 
ment of the Half Track 81 mm Mortar 
Carrier, M4. 
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Ammunition 

Stabilization in flight is obtained by 
fins on the shell which cause the pro¬ 
jectile to strike nose first. A point- 
detonating impact type of fuze is fitted 
to the nose of the shell. The propelling 
charge attached to the base end of the 
projectile consists of an ignition cartridge 
and propellant increment. The incre¬ 
ments of the charge arc removable to 
provide for zone firing. 

References— -TM 9-2005, v.3; TM 
9-1260. 


PRINCIPAL CHARACTERISTICS 

MORTAR, Ml 

Weight of Mortar, Ml, and Mount, Ml 1 36.0 fb. 

Weight of mortar.44.5 lb. 

Overqlf length of mortar. . ..49.5 ins. 

Diameter of bore.3.2 ins. 

Rate of fi^ maximum.30 to 35 rds./min. 

Rate of fire, normal.18 rds,/min. 


MOUNT, Ml 

Weight of mount.91.5 lb. 

Weight of bipod.46.5 lb. 

Weight of base plate.45.0 lb. 

Elevations/ approximate.40° to 85° 

Mortar clamp position A.40° to 70° 

Mortar clamp position B.50° to 80° 

Mortar clamp position C.55° to 85° 

Maximum traverse/ right.65 mils 

Maximum traverse, left.65 mils 

AMMUNITION 

Weight Ranges, Approximate 

H.E. shell, M43A1,6.87 lb. .100 to 3,290 yds. 

M36,10.62 lb.300 to 2,558 yds. 

Chemical shell, M57,10.75 lb.. 300 to 2,470 yds. 


HAND CART, M6A1 
STANDARD 

The Hand Cart, M6A1, is a utility ve¬ 
hicle which differs from the basic Hand 
Cart, M3A4, only in the addition of suit¬ 
able brackets and straps to adapt it for 
transport of the 81 mm mortar. It can 
also be used as an ammunition cart for 
the 37 mm Gun, M3A1, the 60 mm mor¬ 
tar, or the 81 mm mortar. 


CHARACTERISTICS 

Overall length (including pole) 69.5 ins. 

Dimensions of body.24 ins. x 32 ins, x 5 ins. 

Overall width.39.1 ins. 

Weight.70.8 lb. 

Tire Size. .4 ins. x 12 ins. 


HAND CART, M6A1 




























MULTIPLE CAL. .50 MACHINE-GUN CARRIAGE M51— STANDARD 



MULTIPLE CAL. .50 MACHINE-GUN CARRIAGE, M51 (MULTIPLE CAL. .50 MACHINE-GUN MOUNT, M45, ON TRAILER MOUNT, MT7) 


M obile and semi-mobile automatic weapons battalions armed 
with the Caliber .50 Machine Gun, M2, on the Mount, M3, 
lacked firepower for effective action against enemy attack 
aviation. In order to provide an antiaircraft weapon of con¬ 
centrated firepower which could be used for convoy defense, 
the Multiple Caliber .50 Machine-Gun Carriage, M51, was 
designed and standardized. 

The Multiple Machine-Gun Carriage, M51, is composed of 
the Multiple Caliber .50 Machine-Gun Mount, M45, with four 
Caliber .50 Browning Machine Guns, HB, M2, on the Mount, 
Trailer, Ml7. The carriage is drawn by a prime mover. 

The Mount, M45, is a power-driven, armored gun mount, 
with a self-contained power unit. It can be traversed through 
360°, and elevated from -10° to +90°. Firing of the guns 
and movement of the mount are controlled from a pair of 
hand grips in front of the gunner’s seat within the mount. 

All the rotatable elements of the mount are located in a 
turret which rests on a welded steel base plate anchored to the 
floor of the trailer. A centrally located gunner’s seat is situated 
between two trunnion sectors which carry the guns and am¬ 
munition chests. A sight base—in the center of which is the 
Navy Reflector Sight, Mk. IX, the control handle, and the 
firing switch—extends over the gunner’s head from one trunnion 
to the other and moves with the trunnions. 

Two Caliber .50 Browning Machine Guns, IIB, M2, are 
mounted outboard on each trunnion. An ammunition Chest, 
M2, with a capacity of 200 rounds, is mounted outboard of 
each gun. The guns are normally fired electrically by solenoids, 
but may be fired by a hand-firing mechanism on each gun in 
the event of power failure. 

A variable speed drive unit beneath the mount turntable 
drives the mount in elevation and azimuth at speeds from 
0° to 60° per second. The variable speed drive obtains its power 
from two heavy-duty 6-volt storage batteries in the rear of the 
mount. These batteries are charged by a 300-watt, 12-volt, 
gasoline motor-driven charger located beside the batteries. 
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PRINCIPAL CHARACTERISTICS 
OF MOUNT, M45 

Weight, without armor, guns, ammunition chests, 

fuel, and operator.1,468 lb. 

Weight, fully equipped, including gunner (approx.).2,396 lb. 

Weight of armor.132 1b. 

Overall width.,.791^ j nJ 

Overall height (guns level).4 ft., 7 ins. 

Power drive.Maxson Var. Speed Drive, Model 120A with 

1-hp,, 12-volt, 90-amp. electric motor 

Weight of power drive.139 lb. 

Power charger.Briggs & Stratton, Model 304, type 25592, 

driven by a 1-cylinder, 4-cycle gasoline motor 

Charger output.300 watts, 1 5 volts 

Weight of power charger.75 lb. 

Batteries, storage, lead, acid, 3-cell, 17 plates per cell (6 volts each).2 

Armament, Cal. .50, HB, M2, Fixed Browning Machine Guns, mounted 
outboard on right and left trunnions.4 

Ammunition.Cal. .50, 800 rounds (200 rounds each in Cal. .50 

Ammunition Chests, M2, mounted outboard on guns) 

Azimuth speed.0° to 60° per sec. 

Elevation speed.0° to 60° per sec. 


A removable shield of armor plate, with hinged doors on the 
top, fits between the trunnion to provide protection for the 
gunner and the driving mechanisms. 

The Trailer Mount, M.17, is a short coupled, 4-wheel type 
vehicle. It is a modification of the General Trailer, M7, used to 
transport Generating Unit, M7, in Antiaircraft Gun Battalions. 
Jacks at each corner of the trailer allow it to be emplaced 
firmly for firing. 

References —OCM 17969; OCM 18020; OCM 18845; OCM 
18964; OCM 19140; TM 9-222. 
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MULTIPLE CALIBER ,50 MACHINE-GUN TRAILER MOUNT. M55. IN TRAVELING POSITION ATTACHED TO V^-TON 4X4 TRUCK 


T he Multiple Caliber ,50 Machine-Gun 
Trailer Mount, M55, was designed as 
an antiaircraft ground mount to be trans¬ 
ported by airplane. It consists of the 
Multiple Caliber .50 Machine-Gun Mount, 
M45C, mounted on the Trailer Mount, 
M20. 

The Multiple Caliber ,50 Machine-Gun 
Mount, M45C, is identical with the Mul¬ 
tiple Caliber .50 Machine-Gun Mount, 
M45, used with the Multiple Caliber .50 
Machine-Gun Carriage, M51, except for a 
special armor shield protecting the mech¬ 
anism and the gunner. 

Armament consists of 4 Browning 
Caliber .50 Machine Guns, HB, M2, with 
a rate of fire of 450 to 575 rounds per 
minute for each gun. Two guns with their 
ammunition chests are mounted outboard 
of each trunnion. The gunner sits between 
the trunnions, from which position he 


controls the movement of the mount and 
the firing of the guns through the medium 
of a handlebar control. 

Elevation is from —9° to +90°. A con¬ 
tinuous traverse of 360° is possible for the 
power-operated turret. Power for the 
elevating and traversing mechanisms is 
supplied by two truck type 6-volt storage 
batteries connected in series to furnish 
12 volts to the constant speed drive 
motor. Two differentials, each driven by 
two Reeves split pulley variable speed 
drives, permit variation in speed of the 
elevation and traverse gears. Deflection 
of the handlebar control governs the 
speed of the pulleys. Movement of the 
output shaft of the differential is in pro¬ 
portion to the amount of speed change of 
the pulleys. Rates of tracking in both 
elevation and traverse are from a minimum 


of 14 ° P er second to a maximum of 60° 
per second. 

The Trailer Mount, M20, is a portable 
two-wheeled mount that may be moved 
for short distances by hand or by a prime 
mover. It is capable of stowage in a 
CG-4A Glider or a C47 Transport Air¬ 
plane. The removable pneumatic-tired 
wheels are equipped with hydraulic brakes. 
Mechanical jacks allow the mount to be 
emplaced and leveled in firing position 
when the wheels are removed. A steel 
pole extends from the front of the mount 
and ends in a lunette for attachment to 
the pintle of a prime mover. Tow ropes 
are supplied for aid in manual manipula¬ 
tion of the mount. 

References —OCM 22521; OCM 
22117; OCM 21716; OCM 20241; OCM 
20025. 
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20 MM AUTOMATIC GUN MK. IV— STANDARD 



20 mm AUTOMATIC GUN r MK. IV (Oerlikon) 


T he 20 mm Automatic Gun, Mk. IV, 
for close-range, high-angle fire, is the 
Swiss Oerlikon Gun as manufactured in 
England and adapted to American manu¬ 
facturing limits. 

The Mk. IV Oerlikon will operate 
automatically so long as the trigger is 
held back in the firing position or there is 
a cartridge in the magazine. Ejection is 
automatic, and the gun is furnished with 
a safe-fire gear. The cyclic rate is ap¬ 
proximately 450 rounds per minute. 

The gun is composed of recoiling and 
nonrecoiling parts. The recoiling parts 
comprise the breech bars and springs, 
and the barrel spring with its casing. The 
nonrecoiling parts consist of the barrel, 
mounted on the breech casing; the breech 
casing; various stops; a locking gear, and 
the trigger group. 

The barrel is of forged steel, with fins 
outside the outer section to support the 
barrel spring and permit air circulation 
for cooling. The first two inches of the 
muzzle flare outward as a flash shield. 
The barrel can be readily removed and 
replaced by a new barrel. 

A detachable drum-type magazine with 
a capacity of 60 rounds is carried on top 
of the breech casing. 

The Oerlikon employs the force of the 
explosion to check and reverse the move¬ 
ment of a relatively heavy breechblock 
that is never locked. This breechblock 
recoils and counterrecoils with a purely 
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reciprocating motion. The barrel spring 
alone tends to keep the breechblock 
closed. 

Before opening fire, the breechblock is 
pulled back until the sear is held by the 
trigger hook, compressing the barrel 
spring and causing a pull on the recoiling 
parts. Pressure on the trigger releases the 
breechblock, which is then moved for¬ 
ward by the barrel spring. The forward- 
moving breechblock picks up a round 
from the magazine and seats it in the 
chamber. Just before the block reaches 
its fully forward position the hammer- 
operated striker pin fires the round. 

When the round is fired the gas pres¬ 
sure first absorbs the forward momentum 
of the barrel and then blows it backward 


until the compressed barrel spring checks 
its movement. At full recoil the barrel is 
to the rear of the position at which it is 
caught by the trigger hook. As each round 
is fired the empty cartridge case is blown 
from the chamber, upon which the case is 
tipped out of the breech face by striking 
against an ejector in the breech casing. 

When all rearward momentum has been 
absorbed the barrel is again brought for¬ 
ward by the counterrecoil action of the 
barrel spring. On its way forward the 
breechblock picks up the next round from 
the magazine. 

AMMUNITION —Ammunition is in the 
form of complete fixed rounds. It consists 
of Shell, H.E., Mk. IV, with tracer, and 
H.E., Mk. Ill, without tracer. 


PRINCIPAL 

Weight of gun. 

Weight of tube. 

Rate of fire, rds./min. 

Muzzle velocity... 

Pressure. 

Length, overall. 

Number of lands and grooves. 

Rifling. 

Length of rifling. 

Cooling system. 

Principle of operation. 

Magazine. 

Weight of round . 

Weight of projectile. 

Weight of charge. 


CHARACTERISTICS 

.147 lb. 

..37 lb. 

.390-500; aver. 450 (approx.) 

.2,725 f./s. 

.48,160 Ib./sq. in. 

/ 87 ins. w/o shoulder rest 

. i 97 ins. with " 

..9 

. .1 in 36 uniform 

.48.728 ins. 

...Air 

.Blowback 

.60 round 

f H.E., Mk. IV, with tracer—.514 lb. 

. \ H.E., Mk. Ill—.526 lb. 

/ H.E., Mk. IV, with tracer—.2621 lb. 

.t H.E., Mk. Ill—.2714 lb. 

/ H.E., Mk. IV, with tracer—.060 lb. 
.I H.E., Mk. Ill—.0626 lb. 
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GUN, M3A1, ON THE M4A1 CARRIAGE, SHOWING GAS DEFLECTOR NO LONGER USED ON THIS GUN 


PRINCIPAL CHARACTERISTICS 


GUN, M3A1 

Weight. .lb. 

Length (overall) of gun.6 ft., IOV 2 ins. 

Length of bore.53.5 calibers 

Muzzle velocity 2,900 f./s. 

Volume of chamber.19.92 cu. ins. 

Travel of projectile in bore.69.95 ins. 

Maximum powder pressure. .50,000 Ib./sq. in. 

Type of mechanism.Drop block 

Rate of fire (approximate) 25 rds./min. 

Range. 1 2,850 yds. 

RECOIL MECHANISM 

Type ..Hydrospring 


Maximum recoil.2OV2 l ns * 

Spring pressure (average).217 lb. 

Maximum piston-rod pull 6,000 lb. 

CARRIAGE, M4A1 

Total weight without gun.721 lb. 

Height of lunette (limbered position). . 29V2 ins. 

Length of carriage from muzzle 

to lunette. < l54 1 / 2 ins. 

Width over hub caps. ... .63V 2 ins. 

Height (traveling position).37 7 /g > ns - 

Trail spread (maximum) (included angle) 60° 

Elevation (maximum), carriage on wheels .15° 
Depression (maximum), carriage on wheels. —10° 
Traverse (maximum, right).30° 


ammunition 


Armor penetration homogeneous plate 

20° from normal— 500 yds. 

1,000 yds.. ...... 


20 ins. Traverse (maximum, left). 

.30 

M63, H.E. 

M74, A.P. 

M51B2. A.P.C. 

. .3.13 lb. 

3.14 lb. 

3.43 lb. 

1.61 lb. 

1.92 lb. 

1.92 lb. 

. .085 lb. 

.0 lb. 

.0 lb. 

. .49 lb. 

.32 lb. 

.53 lb. 

. ., Fixed 

Fixed 

Fixed 

.. .2,600 f./s. 

2,900 f./s. 

2,900 f./s. 


.1.4 ins. 

2.4 ins. 



2.1 ins. 


T he 37 mm guns are the lightest weap¬ 
ons of the field-gun type used in the 
U.S. Army. The original 37 mm gun sup¬ 
plied to the U-S. Army in 1917-18 was 
the M1916, of French design. It was a 
comparatively low-velocity weapon not 
suited for antitank employment. 

The 37 mm Gun, M1916, is classified as 
Limited Standard for manufacture, but 
as Standard for issue, with its cradle, 
as subcaliber equipment. The Carriages, 
M1916, M1916A1 and M1916A2 are also 
Limited Standard. 

The desirability of a light, highly mo¬ 
bile antitank gun, using armor-piercing 
and high-explosive shells, resulted in the 
production of the 37 mm antitank 
materiel whose design features closely re¬ 
semble the German Rheinmetall weapon. 

The 37 mm Antitank Gun, M3, repre¬ 
sents the most powerful piece that has 
been manufactured to weigh less than 
1,000 pounds. Recent developments in 
ammunition have increased the muzzle 
velocity from 2,600 feet per second to 
2,900 feet per second, with consequently 
greater armor penetration. 
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37 MM ANTITANK GUN M3AI— CARRIAGE M4A1 (Continued) 


GUN, M3 —The rifled barrel is a one- 
piece forging threaded to screw into a 
breech ring recessed for a vertically sliding 
block which is operated manually. The 
recoil system is of the hydrospring type, 
including a buffer mechanism which pre¬ 
vents possible damage to the weapon due 
to sudden stopping of the recoiling parts. 
The estimated life of the gun at normal 
pressure is approximately 2,500 rounds. 

GUN, M3A1 —Addition of gas deflec¬ 
tors to the M3 gun changed its desig¬ 
nation to M3A1. These gas deflectors 
were subsequently removed, but all 37 
mm, M3, guns with muzzles threaded for 
gas deflectors are now designated M3A1. 

CARRIAGE, M4 —This carriage has a 
split trail and pneumatic tires. It can be 
towed by a prime mover on roads or across 
country, and by its crew. Elevating and 
traversing mechanisms are attached to 
the mount. Adjustments in traverse are 
normally made by the use of the travers¬ 
ing handwheel, although a traversing re¬ 
lease handle allows rapid changes in 
traverse through free movement of the 
gun. The handle must be held in position 
during free traverse, for on release of the 
handle the gun is automatically locked to 
the traversing mechanism. 


In order to increase stability of the gun 
during firing, wheel segments which swing 
on the axle raise the tires off the ground. 
The segments are locked in both travel 
and firing positions by a handle-actuated 
plunger. 

The Telescope, M6, is held in position 
by the Telescope Mount, M19, which is 
attached to the gun carriage by means of 
a bracket, assuring movement of the sight 
with the gun during traverse. 

While a 37 mm gun squad consists of 
six men, the Carriage, M4, is designed for 
one-man control of aiming, elevating, 
traversing and firing. 

Carriage, M4, is classified as Limited 
Standard. 

CARRIAGE, M4A1 —This carriage is 
identical with the Carriage, M4, except 
that for quick adjustment of the gun in 
traverse a release mechanism permits tra¬ 
verse to be effected by pressure of the 
right shoulder and arm against the shoul¬ 
der traversing bar so long as the travers¬ 
ing release handle is locked to the rear. 
With the traversing release handle in its 
forward position, the gun may be traversed 
by use of a traversing knob. 

The classification of this carriage is 
Standard. 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 
Telescope, M6 
Telescope Mount, Ml 9 

Off Carriage Equipment 

Lensatic compass 
Bore sight 

Ammunition 

Ammunition for the 37 mm gun is in 
the form of fixed rounds. It consists of 
A.P.C. Shot, M51B1, with tracer; H.E. 
Shell, M63, with B.D. fuze, M58; canister, 
M2; A.P. Shot, M74, with tracer; T.P, 
Shot, M51, with tracer, and Drill Cart¬ 
ridge, M13. 

Trainers 

Subcaliber equipment for 37 mm guns 
comprises the rifle, subcaliber, cal. .22, 
M2A1, and the rifle, subcaliber, cal. .30, 
M1903A2, both minus the stock and front 
and rear sights, together with mount, 
subcaliber, cal. .22-30, M6. Rifles and 
mount are classified as Standard. 

References-~EM 23-70; TM 9-2005, 
v.3. 



BREECH VIEW OF 37 mm GUN, M3A1, Showing (1) Elevating Wheel; (2) Traversing Wheel; (3) Traversing Lock and Lever; 
i mm ft^oirirn Trigger-actuating Handle; (5) Shoulder and Arm Traversing Bar 
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57 MM ANTITANK GUN MI-CARRIAGE M1A3— (BRITISH) STANDARD 



57 mm ANTITANK GUN, Ml, ON CARRIAGE, Ml, IN FIRING POSITION; CARRIAGE, M1A3, IS CARRIAGE, Ml, WITH MINOR MODIFICATIONS 


PRINCIPAL CHARACTERISTICS 


B ritish battle experience indicated the 
need for a light gun more powerful 
than the 2-pounder (37 mm) which could 
be employed as an antitank weapon or 
be mounted in a tank or gun motor car¬ 
riage. This requirement was met by the 
6-pounder gun, standardized in America 
for Lend-Lease manufacture as the 57 
mm Gun, Ml. 

O.C.M. 16489, dated 20 February 
1941, authorized the preparation of draw¬ 
ings of the British 6-pounder gun, carriage 
and on-carriage fire control equipment 
converted to American gears, threads and 
tolerances. On 15 May 1941, O.C.M. 
16722 recommended standardization of 
the British-American 57 mm materiel as 
Gun, Ml, Carriage, Ml, Telescope, M18, 
and Telescope Mount, M24. 

Modifications were made to the Ml 
Carriage which culminated in the present 
Carriage, Ml A3. These changes included 
substitution of free traverse for gear 
traverse, and new lunette, drawbar, and 
trail lock assemblies. 

Ammunition 

Ammunition for the 57 mm, Ml, Gun is 
in the form of fixed rounds. It consists of 
A.P. Projectile, M70. 


GUN, Ml 

Weight of gun.755 lb. 

Overall length.117 ins. 

Length of bore.50 cals. 

Muzzle velocity. 2,700 f./s. 

Volume of chamber.100 cu. ins. 

Travel of projectile in bore.96 ins. 

Maximum powder pressure.46,000 Ib./sq. in. 

Breech mechanism.Vertical sliding wedge 

Rate of fire (approximate).30 rds./min. 

Rifling.Right-hand; 1 turn in 30 cals. 

Range.10,260 yds. 

RECOIL MECHANISM, Ml 

Type.Hydrospring 

Weight, with slipper.373 lb. 

Normal recoil (-1 in. + l/ 2 in.).293,4 ins. 

Maximum recoil.31 l /z ins. 

CARRIAGE, Ml A3 

Total weight without gun.1,945 lb. 

Height of lunette (limbered position).22 ins. 

Length of carriage (muzzle to lunette) . 200y 2 ins. 

Width over hub caps.75 ins. 

Height (traveling position).50 ins. 

Trail spread (maximum) (included angle).90° 

Elevation (maximum), carriage in 

firing position.15° 

Depression (maximum), carriage in 

firing position.—5° 


Traverse (maximum, right).45° 

Traverse (maximum, left).45° 

Width of tread (c/I—c/I of wheels).57.7 ins. 

AMMUNITION 


Weight of complete round A.P., M70 .1 2.56 lb. 


Weight of projectile (target practice 

or armor piercing).6.28 lb. 

Weight of powder charge 

(approximate).2.25 lb. 

Type of ammunition.Fixed 

Armor penetration—homogeneous plate 

20° from normal— 500 yds.3.4 ins. 

1,000 yds.2.7 ins. 

2,000 yds.1.9 ins. 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope, Ml 8 
Telescope Mount, M24A1 

Off Carriage Equipment 

Gunner’s Quadrant, Ml 

References —TM 9-2005, v. 5; TM 
9-303. 
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T he 75 mm park howitzer was originally 
designed for pack transport, animal 
draft, and low-speed towing. Animal 
draft has been discontinued and the 
special accessories made obsolete. In 
modified form it has been adopted for 
many uses. 

Development of the weapon, begun in 
1920, culminated in standardization of 
the Ml in 1927. Slight changes in the M 1 
were made later, and the new model 
given the designation of MlAL The 
primary use of thi> howitzer was for 
operation in mountainous terrain. With 
the round II.lv. AT,. MW, tin- MlAI 
howitzer is capable of engaging antitank 
targets, as the projectile will penetrate 4 
inches of armor plate at howitzer range. 

HOWITZER, Ml The Howitzer, Ml, 
consists of a tube assembly and a breech 
mechanism, joined by interrupted threads 
for rapid assembly and disassembly. 
The breechblock is of the hand-operated, 
sliding-wedge type. Firing is accomplished 
by a continuous-pull mechanism known as 
Firing Lock. M I t I he tube and breech 
mechanism comprise two loads for trans¬ 
port. 

HOWITZER, MlAl This howitzer dif¬ 
fers from the M I only in slight modifica¬ 
tions of tile breech ring and the breech¬ 
block. These parts are not interchange¬ 
able in the two models, 

PACK HOWITZER CARRIAGE, Ml- 

This carriage is separated into six loads 

UNCLASSIFIED 


Z3 mm PACK HOWITZER, Ml Al, ON CARRIAGE, Ml 

PRINCIPAL CHARACTERISTICS OF 75 mm PACK 
HOWITZER, Ml Al, AND CARRIAGE, Ml 

HOWITZER Normal recoil.32 In*. 

75 mm Maximum recoil.33.65 in«. 

341 lb. Maximum piston-rod pull.5.188 1b. 

Overall length.52 j n $. 

Length of bore 15.93 cal*. CARRIAGE Ml 

Muxxle velocity 700, 810, 950, 1 250 f /, r * i 77* . , 

w , < l r Total weight without howitzer..927 1b. 

o ume o c af " « f *oon!i ln *‘ Length of carriage (muxxle to spado) .144 in*, 

W.I of p.o„c,I, in bor. 39.8894 W|dth ov „ hub . 47 n 

Mokimum powd„ P.... 0 I. 86,000 1b./,q In MoItta)#m h , lflh , al 0 ». 35 In, 

Type of block mechanism Sliding block t wp11 . tr«i! a i , 

Re of fir. 6 fdl./min, I* P ^ ° , A,U 

Rang*, SUM, M41A1 9,760 yd, El.vation (mo.lmym) 45" 

Traverse (right) .3° 

Traverse (left).3° 

Total weight of howitzer, recoil mechanism, 
and carriage in firing position.1,269 lb. 


RECOIL MECHANISM 

Iyp« 

Weight 


Hydropneumatic 
.211 lb. 


AMMUNITION M41A1 M48 

Weight of complete rounds..17.32 lb. 18.12 lb. 

Weight of projectile.1 3.76 Jb. 1 4.60 lb. 

Weight of projectile explosive charge.1,111b. 1.47 1b. 

Weight of propelling charge. 92 lb. 

Type of ammunition . . 


H.E., A.T., M66 

16.3 lb. 
13.27 lb. 
1 lb. 
.41 lb. 
semi-fixed 


for pack transport. It has u hydropneu- 
niatic recoil system composed of a recoil 
cylinder and a recuperator cylinder con¬ 
nected with the bottom sleigh which 
forms a seat for the howitzer and main¬ 
tains alinenient of the tube and breech 
ring when assembled. A top sleigh covers 
the howitzer and retains it in the bottom 
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sleigh. Stepson the bottom sleigh are fitted 
to ways on the cradle, and the recoil-cyl¬ 
inder piston rod is connected to the cradle 
by means of the piston rod latch. In 
recoil and counterrecoil, the cylinders and 
bottom sleigh move with the howitzer, 
while the cradle remains stationary. 

Traverse is along the axle, accom- 
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75 MM PACK HOWITZER M1A1 —CARRIAGES Ml, M8 (Continued) 


plished by a traversing nut operated by 
a handwheel. 

Rockers, which pivot on trunnion 
pins, are located on either side of the 
cradle. 

The box trail is divided into two groups, 
the front trail and the rear trail, fastened 
together by fittings strong enough to 
withstand firing stress. The elevating 
mechanism, rockers, and equilibrators 
are assembled to the front trail and arc 
carried with it in the pack. The wheels 
are of wood with steel tires. 

AMMUNITION—Ammunition for the 
75 mm Pack Howitzer, M1A1, is in the 
form of semi-fixed rounds. It consists of 
H.E. Shell, M41A1, with P.D. Fuze, M48; 
H.E. Shell, M48, with P.D. Fuze, M48, 
and T. & S.Q. Fuze, M54; and II.E., 
A.T. Shell, M66, with B.D. Fuze, M62. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, Ml 

Telescope Mount, M3 


Off Carriage Equipment 

Bore Sight 

Gunner's Quadrant, Mt 

Aiming Circle, Ml 

Compass, M2 

1-Meter-Base Range Finder, M7 or Ml916 

B.C. Telescope, M65 or M1915A1 

Trainer 

The 37 mm Subcaliber Gun, M1916, 
and Subcalibcr Mount, Mo, are used for 
practice in laying and firing the 75 mm 
Pack Howitzers, Ml and M1A1. 

References —TM 9 2005, v.3; TM 
9-320; TM 9-4320. 

CARRIAGE (AIRBORNE), M8—The 75 

mm Pack Howitzer Carriage, M8, was 
developed to provide airborne troops with 
a light, powerful weapon which could be 
transported as a unit to the combat area 
by glider or airplane. When the airplane 
lands at its destination the howitzer and 
carriage can be unloaded and maneuvered 
into position by hand or be towed by a 
prime mover. The howitzer and carriage 
can also be disassembled, packed in 


paracrate loads, and dropped by para¬ 
chutes from an airplane in flight. When 
the paraerates reach the ground the 
individual loads are unpacked and the 
howitzer and carriage are assembled for 
action. 

The standard 75 mm Pack Howitzer, 
MIAL, is mounted on the Carriage, M8. 
This carriage is identical to the 75 mm 
Pack Howitzer Carriage, Ml, except for 
the substitution of steel disk and rim 
type wheels equipped with 6.00 x 16 
pneumatic tires in place of the 29 inch 
wooden wheels used on the Ml carriage. 

References —OCM 20196; TM 9-319. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, M3 
Telescope Adapter, M9 
Elbow Telescope, M62 

Off Carriage Equipment 

Gunner’s Quadrant, Ml 
Aiming Circle, Ml 

Hand Fuze Setter, Ml 912 A4, Ml 5, or Ml 6 



_ 75 mm PACK HOWITZER, M8 r FOR AIRBORNE USE 
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PARACRATES Ml, M2, M3, M4, M5, M6, M7, CHEST M8, CAISSON M9 




PARACRATE, Ml (FRONT TRAIL), CRATE SUSPENDED 


PARACRATE, M2 (REAR TRAIL AND AXLE), CRATE LOADED 


i n order that the disassembled 75 mm 
Pack Howitzer, M1A1, and Carriage, 
M8, together with fire control instru¬ 
ments, and accessories, could be safely 
delivered by parachute from an airplane 
in flight, a series of containers known as 
paracrates, paracliest, and paracaisson, 
were evolved to hold the nine loads to be 
dropped. Fabrication of these containers 
was begun in September, 1942, and they 
were standardized in May, 1943, as 
Paracrates, Ml to M7, Parachcst, MS, 
and Paracaisson, M9. 

Paracrates, Ml to M7, are constructed 
of plywood, each paracrate being de¬ 
signed to accommodate a specific load. 
When the load is packed it is secured to 


bomb shackle and parachute harnesses 
by means of a quick-release fastening. A 
standard 24-foot cargo parachute is 
attached to each load, the parachutes 
being colored to differentiate between the 
loads and hasten identification. 

Paracrate Loads, Ml to M5, together 
with Paracrate Load, M9, are fastened to 
and dropped from parachute pack racks 
beneath the airplane. Paracrate Loads, 
M6 and M8, are carried as a daisy-chain 
load inside the fuselage, from which they 
are pushed out through the doorway of 
the airplane. 

PARACRATE, Ml —This paracrate con¬ 
sists of front and rear reinforces and a 
wooden brace for the howitzer front trail 


assembly, together with a canvas para¬ 
crate cover with parachute harness 
attached. When packed it holds the front 
trail and a lifting bar. 

PARACRATE, M2 —Paracrate, M2, in¬ 
cludes a canvas cover with parachute 
harness attached, wooden supports, and 
a wooden hexagonal reinforcing housing. 
The load comprises the howitzer rear 
trail, axle and traversing mechanism 
assembly, trail handspike, sponge staff, 
aiming post sleeves, and a box containing 
spare parts and tools. 

PARACRATE, M3—This paracrate is 
in the form of a plywood box with pen¬ 
tagonal ends and a hinged cover. The load 



. 

PARACRATE, M4 (CRADLE AND TOP SLEIGH), CRATE LOADED PARACRATE, MS (TUBE), CRATE SUSPENDED 

UNCLASSIFIED 
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paracrates Ml, M2, M3, M4, M5, M6, M7, parachest M8, paracaisson M9 <con. iBU ed) 




PARACRATE, M6 (BREECHBLOCK AND SIGHT), 
CRATE LOADED 



PARACRATE, M7 (WHEELS), CRATE SUSPENDED 


consists of the howitzer bottom sleigh 
and recoil mechanism, a lifting bar, an 
aiming circle with case, circular wooden 
supports, a shock block, and a shock pad. 

PARACRATE, M4—Paracrate, M4, is 
similar in shape to Paracrate, M3. The 
load is made up of the top cradle and 
sleigh of the howitzer, a shock block, and 
a shock pad. Paracrates, M3 through M6, 
have the bomb shackle and parachute 
harnesses separated from the paracrates. 

PARACRATE, Ms—This paracrate is a 
rectangular plywood box with a hinged 
lid. Its load is composed of the howitzer 
tube, a muzzle cover, a tube thread cover, 
a lifting bar, lifting straps, a shock 
block, and a shock pad. 

PARACRATE, M6—Paracrate, M6, is 
a rectangular plywood box with a detach¬ 
able padded lid. The load consists of the 
howitzer breech mechanism, the hub 
caps, the panoramic telescope and tele¬ 
scope mount in a special container, the 
telescope mount support, and a lifting 
strap. 

PARACRATE, M7—Paracrate, M7, 
consists of a square wooden frame, the 
inner sides of which are beveled. The 
parachute harness is attached to the 
frame. The load is composed of the 
howitzer wheels and hub plugs. 

PARACHEST, M8—This parachest is 
made of plywood, and consists of a large 
section to which a slightly smaller section 
is added as a continuation. The cross sec¬ 
tion of each portion is six-sided, in the 
form of a square on which is imposed a 
truncated triangle. The front end of the 
large section is hinged, so that it can be 
opened for loading. The parachute har¬ 
ness is separate and when assembled on 
the parachest has skids lashed to it to 
facilitate landing. The load is composed 
of ten complete rounds of 75 mm howitzer 
ammunition, each of which is packed in 
a fiber container. 

PARACAISSON, M9— Paracaisson, 
M9, is a manually drawn, knockdown 
cart with a plywood body of hexagonal 
cross section, demountable steel wheels, 
and an axle assembly, drawbar, tongue, 



PARACHEST, MB, (AMMUNITION), CRATE COMPONENTS 
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PARACAISSON, M9 (AMMUNITION CART), CART ASSEMBLED 


and drawlines, all of which can be packed 
in the body when the paracaisson is dis¬ 
assembled for transport. A wheel spacer, 
a brace support, a drawbar tray, an axle 
tray, tray side braces, and tray top braces 
are utilized in packing the components 
of the paracaisson. The bomb shackle 
and parachute harness are separate. 

The paracaisson is used to transport 
ammunition, eight complete rounds in 
individual fiber containers constituting a 
lull load. When assembled, the paracais¬ 
son is normally pulled by two men who 
grasp the drawbar at the free end of the 
tongue. When it is necessary for four 
men to tow the cart two drawlines 
are attached to the axle by means of 
drawline hooks which hook through holes 
in the axle. 

The howitzer, caisson and cart, with 
ammunition, are packed in nine paracrate 
loads having a total weight of 2,571 
pounds. The component parts of these 
loads and the equipment required for 
assembling them 


are as follows: 

unclassified 


Paracrate Load, Ml 

Front trail.236 lb. 

Paracrate, Ml, including cover, front rein¬ 
force, rear reinforce and wooden brace.58 lb. 

Lifting bar.9 lb. 

Parachute.23 lb. 

Total weight.326 lb. 

Paracrate Load, M2 

Rear trail.95 lb. 

Axle.65 lb. 

Trail handspike.7 lb. 

Sponge staff.6 lb. 

Spare parts and tool box.40 lb. 

Paracrate, M2, including cover, wooden sup¬ 
ports, and wooden hexagonal bousing.38 lb. 

Parachute.23 lb. 

Total weight.274 lb. 

Paracrate Load , M3 

Bottom sleigh and recoil mechanism.203 lb. 

Aiming circle with case.18 lb. 

Paracrate, T3.73 lb. 

Lifting bar.9 lb. 

Parachute.23 lb. 

Total weight.326 ib. 

Paracrate Load, Af-4 

Cradle.100 lb. 

Top sleigh.121 lb. 

Paracrate, M4...87 lb. 

Parachute.23 lb. 

Total weight..331 lb. 


Paracrate Load, MS 

Tube.221 lb. 

Paracrate, M5.49 lb. 

Lifting bar. 9 lb. 

Parachute.23 lb. 

Total weight.302 lb. 

Paracrate Load, M6 

Breech assembly.121 Ib. 

Paracrate, M6.13 lb. 

Telescope panoramic w/mount.45 lb. 

Parachute.23 lb. 

Total weight... 202 lb. 

Paracrate Load , M7 

Wheels (two).180 lb. 

Paracrate, M7.14 lb. 

Parachute.231b. 

Total weight.217 lb. 


Paracrate Load, M8 

Ammunition, 10 rounds in indiv. fiber cont. .220 lb. 


Parachest, MS.47 Ib. 

Parachute.23 lb. 

Total Weight.290 lb. 


Paracrate Load, M9 

Paracrate cart.105 lb. 

Ammunition, 8 rounds in indiv. fiber cont... 176 Ib. 

Parachute. .23 Ib. 

Total weight.304 lb. 
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MM FIELD HOWITZER M1A1— CARRIAGES M3A2, M3A3 (Continued) 


T lie 75 mm field howitzer is a light artil¬ 
lery piece used by horse artillery and 
similar to the 75 mm pack howitzer 
p^cept for the carriage. With the shell, 
A.T., M66, it can be employed as 
antitank weapon at normal battle 
r ^nges. 

CARRIAGE, M3A1 —Designed for tow- 
ln g at high speed, this carriage is a redesign 
the Pack Howitzer Carriage, Ml. The 
recoil mechanism, top and bottom 
sleighs are utilized. A split trail and 
F>Heumatic-tired wheels mounted on spin¬ 
dles which can be rotated, permit the 
carriage to rest on a firing base and the 
k^-adls. This three-point suspension gives 
gi'e^at stability during firing. Internal- 
ex: F > anding brakes are used on this car¬ 
riage. The M3A1 carriage is now classi¬ 
fied as Limited Standard. 

^ ARRIAGE, M3A2 —Addition of shields 
to Carriage, M3A1, in accordance with 
O - C.M. 17990 changes the model designa- 
tion of the carriage to M3A2. It is now 
classified as Standard. 

CARRIAGE, M3 A3 —When Carriages* 
]V^t3Al or M3A2, are equipped with com¬ 
bat tires and wheels with divided rims* 
tlxe designation of either carriage becomes 
ML3A3 (O.C.M. 18154). This carriage is 
classified as Standard. 



Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, Ml 
Telescope Mount, Ml 6 
Range Quadrant, M3 
Elbow Telescope, M5 

Off Carriage Equipment 
Bore Sight 

Gunner’s Quadrant, Ml 
Aiming Circle, Ml 
Compass, M2 

1-Meter-Base Range Finder, M7 or Ml 916 
B. C. Telescope, M65 or Ml 915At 
Bracket Fuze Setter, M1916A2 
Hand Fuze Setter, Ml 5 or Ml 6 

Ammunition 

Ammunition for the 75 mm Field How¬ 
itzer, Ml, is in the form of semi-fixed 
rounds. It consists of H.E. Shell, M41A1, 
with P.D. Fuze, M48, and T.-S.Q. Fuze, 
M54; H.E. Shell, M41, with P.D. Fuze, 
M48; H.E. Shell, M48, with P.D. Fuze, 
M48, and T.-S.Q. Fuze, M54. 


Trainer 

The 37 mm Gun, M1916, with Mount 
M5, is used for training in laying and 
firing the 75 mm Howitzer, MlAl. The 
37 mm Gun, M1916, and its recoil mecha¬ 
nism are fastened to the 37 mm Subcaliber 
Mount, M5, which is in turn fastened to 
the bottom sleigh after removal of the 
top sleigh for training purposes. 

Light Limber, M2 

This is a two-wheeled vehicle to which 
the trail of the howitzer carriage is con¬ 
nected to form a four-wheeled unit when 
traveling. It is equipped with pneumatic- 
tired disk and rim type wheels for high¬ 
speed transport. The limber chest has a 
capacity of 22 rounds of ammunition. 
The weight of the limber is 770 pounds 
when empty and 1,245 pounds with full 
ammunition load. Classification of this 
limber is Limited Standard. The model 
M4 is Standard. 

Light Caisson, Ml 

Designed primarily to carry ammuni¬ 
tion, this is a two-wheeled vehicle equipped 
with pneumatic tires and standard auto¬ 
mobile internal-expanding brakes. It 
weighs 860 pounds when empty and 1,965 
pounds with 52 rounds of ammunition 
in the caisson chest. It is now classified 
as Substitute Standard. The model M2 
is Standard. 

References-~TM 9-2005, v.3; TM 
9-320; TM 9-1320; FM 6-110; FM 6-70. 
















75 mm guns M1897A2, M1897A4— carriage M2A3-standard 



75 mm GUN, M1897A2, ON CARRIAGE, M2A3, IN FIRING POSITION 


T hese weapons are modernizations of the 
75 mm Gun, M1897. The M1897A2 
is standard for the manufacture of the 
complete gun, while the M1897A4 is stand¬ 
ard for conversion of existing M1897 guns 
(O.C.M. 14510). 

In 1917 the A.E.F. in France and cer¬ 
tain regiments in the United States were 
equipped with the French 75 mm M1897 
gun as the standard for light field artil¬ 
lery materiel. The performance of this 
gun in battle was such that it was consid¬ 
ered the most effective light field gun used 
in World War I. A considerable number 
of these guns were purchased from France, 
while similar guns were manufactured in 
the United States. The parts of the Amer¬ 
ican and French manufactured guns are 
identical and interchangeable. 

As mounted on modernized carriages 
which may be towed at any speed, the 
75 mm gun is today a far more formidable 
weapon than was its counterpart in the 
last war. New ammunition, including 
armor-piercing projectiles, has been de¬ 
veloped to give greatly increased range. 
These guns are now being withdrawn from 
service to be placed on self-propelled 
mounts. No further production of these 
guns has been undertaken. 

GUN, M1897—This gun and its varia¬ 
tions are of built-up construction with 
breechblocks of the cylindrical Norden- 
feld eccentric screw type threaded on the 
exterior to fit the breech recess. The breech¬ 
block is opened by rotating 120° around 
its axis and automatically ejects the empty 


PRINCIPAL CHARACTERISTICS OF 75 mm GUN, M1897A2, AND CARRIAGE, M2A3 


GUN, M1897A2 

Caliber.75 mm 

Weight..1,026 lb. 

Overall length.107.125 ins. 

Length of bore. .34.5 cals. 

Muzzle velocity.1,778, 1,950, 2,000 f./s. 

Volume of chamber (M61, A.P.C.). 88.05 cu. ins. 
Travel of projectile in bore 

(M61, A.P.C.).88.99 ins. 

Maximum powder pressure 

(M61, A.P.C). . . ..38,000 Ib./sq. in. 

Type of block mechanism. Nordenfeld screw block 

Rate of fire.6 rds./min. 

Range (M61, A.P.C.).13,870 yds. 


RECOIL MECHANISM 


Type..Hydropneumatic 

Weight.237.21 lb. 

Normal recoil.44.9 ins. 

Maximum recoil.48 ins. 

Maximum piston-rod pull.11,250 lb. 


UNCLASSIFIED 
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CARRIAGE, M2A3 



Trail spread (included angle). 

.60° 

Total weight without gun. 

.2,338 lb. 

Elevation (i 

maximum) (on wheels). 

.45°30' 

Height of lunette (limbered position). . 

. 29 

ins. 

Depression 

(maximum) (on wheels) 

.— 9°14' 

Length of carriage (muzzle to lunette). 

.220.5 

ins. 

Traverse (maximum, right) (on wheels).30°9' 

Width over hub caps. 

. . .80 

ins. 

Traverse (maximum, left) (on wheels).30°15 / 

Tread width (c/—c/ of wheels). 

. . .70 

ins. 

Total weight of gun, mechanism, and 

Height in traveling position. 

. . .56 

ins. 

carriage. 


.3,400 Ib. 

AMMUNITION 



M48, H.E. 

M72, A.P. 

M61, A.P. C. 

Weight of complete round. 



.19.49 lb. 

18.80 ib. 

19.98 ib. 

Weight of projectile. 



.14.60 lb. 

13.93 Ib. 

14.92 Ib. 

Weight of projectile explosive charge. . 



. .1.47 !b. 


.17 Ib. 

Weight of propelling charge. 



. .1.93 lb. 

1.90 Ib. 

2.16 Ib. 

Type of ammunition. 



. .Fixed 

Fixed 

Fixed 

Armor penetration—homogeneous plate 





20° from normal— 500 yds. 




.3,2 ins. 

2.8 ins. 

1,000 yds. 




.2.7 ins. 

2.5 ins. 

2,000 yds. 




.2.1 ins. 

2.1 ins. 
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75 mm guns M1897A2, M1897A4 (Continued) 


cartridge case. The normal life of the gun 
is approximately 10,000 rounds. 

GUN, M1897A4—Rollers, sweeperplates 
with felt pads and part of the jacket are 
removed from the M'1897 gun and re¬ 
placed by steel rails and bronze strips 
attached to supports on the gun. 

GUN, Ml 897AS—This gun is identical 
with the M1897A4 and is standard for 
new manufacture. 

CARRIAGE, M1897—About 2,800 of 
the French-manufactured M1897 car¬ 
riages were purchased. They were issued 
and stored without distinction as to their 
source. The gun slides on a steel-forged 
cradle trunnioned on a rocker assembly 
enabling changes of elevation to be made 
without disturbing the angle-of-site set¬ 
ting. The rocker is trunnioned on a single 
trail supported by the axle housing. The 
hydropneumatic (Puteaux) recoil system 
assures constant recoil. The carriage has 
steel-tired wheels and is equipped with a 
combination road brake and firing support. 

CARRIAGE, M1897M1—This is the 
American manufactured version of Car¬ 
riage, M1897, differing from the M1897 
in the recuperator system which has a 
respirator assembly instead of a front plug, 
shields, lunette, wheels, wheel guards, 
spares and accessories. Parts of this car¬ 
riage are not interchangeable with those 
of the Ml897. 

CARRIAGE,M1897A2—When equipped 
with a handspike, the M1897 takes the 
designation M1897A2. 

CARRIAGE, M1897M1A2—This is the 
M1897M1 equipped with a handspike. 

CARRIAGE, M1897A4—Fitting high¬ 
speed adapters to the M1897, M1897A2, 
M1897M1 and M1897M1A2 changes the 
model designation of any of these car¬ 
riages to M1897A4. The modification con¬ 
sists essentially of a high-speed adapter, 
the substitution of pneumatic tires on disk 
and rim wheels in place of steel- or rubber- 
tired wheels and the replacement of the 
former brake system by one using internal¬ 
expanding brakes. 

All modifications of the M1897 carriage 
through M 1897x44 possessed the inherent 
disadvantages of limited elevation and 
traverse, with a maximum normal gun 
range of only 6,930 yards. By burying the 
trail, it was possible to obtain a range of 
9,200 yards. It was, therefore, considered 
essential to design a new carriage to mount 
the M1897 gun which would overcome 
these handicaps. This was done in 1934, 



when the first of a new M2 series was 
originated. 


CARRIAGES, MStAl AND M2A2—A 

distinguishing feature of these carriages 
is the split trail which permits an eleva¬ 
tion of 4-45°, resulting in approximately 
39% greater range than that obtained in 
earlier models with a solid trail. For high¬ 
speed transport, the carriages are equipped 
with pneumatic-tired disk and rim wheels 
with internal-expanding brakes. Equili- 
brators neutralize unbalanced weight in 
the gun and recoil system. Traverse is in¬ 
creased to 85°. In firing position with the 
trails spread, an adjustable jack may be 
used to support the carriage weight, thus 
forming a three-point support consisting 
of the jack and spades. On level ground 
the gun may be fired safely from the 
wheels with the trails in either of the 
spread positions. 

CARRIAGE, M2A3—The carriage is a 
modification of the Carriage, M2. It is of 
the split trail type, equipped with a draw¬ 
bar for use with a motorized unit. The 
lower part of the top carriage is modified 
to provide clearance for the pivoted axle. 
The trails and spades are 19 inches shorter 
than those of the M2. The firing jack is 
replaced by segments, and the carriage 
has a pivoted axle which automatically 
adjusts itself to permit laying the piece 
with the wheels at an angle of up to 10° 
to the horizontal. The Recoil Mechanism, 


M2, combines the cradle, recoil and re¬ 
cuperator cylinders which check move¬ 
ment in recoil and counter recoil gradually 
to prevent displacement of the carriage. 

Sighting and Fire Control 
Equipment for Carriage, M2A3 

On Carriage Equipment 

Panoramic Telescope, M12A1, on Telescope 
Mount, M22 

Elbow Telescope, Ml 4, on Telescope Mount, 
M23 

Range Quadrant, M5 

Off Carriage Equipment 

Aiming Post, Ml 
Gunner's Quadrant, Ml 
Bore sight 
Aiming Circle, Ml 
Compass, M2 

1-Meter-Base Range Finder, M7 or Ml 916 
B. C. Telescope, M65 or M1915A1 

Ammunition 

Ammunition for the 75 mm Guns, 
M 1897x42 and M1897A4, is in the form 
of fixed rounds. It consists of H.E. Shell, 
Mk. I, with P.D. Fuzes, M46 and M47; 
H.E.Shell, M48, with P.D. Fuze, M48, and 
T.-S.Q. Fuzxe, M54; chemical Shell, Mk. II, 
with P.D. Fuze, M46; Shrapnel, Mk. I, 
with 21-second Combination Fuze, ’07M; 
A.P. Shot, M21, and semi-A.P. Shot, M72. 


Trainer 

For training purposes only, the 37 mm 
Subcaliber Gun, M1916, is used to provide 
practice in laying and firing the 75 mm 
materiel. The 37 mm Subcaliber Mount, 
M2, is used on 75 mm Gun Carriage, M1897, 
only. The 37 mm Subcaliber Mount, M8, 
is used on Carriages, M1897M1A2 and 
M1897A4, The 37 mm Subcaliber Mount, 
M7, is used on 75 mm Gun Carriages, M2, 
M2A1, M2 A 2 and M2A3. 

References— -TM 9-2005, v.3; TM 
9-1305. 


Comparison of Gun Carriages 

M1897 M1897M1A2 M1897A4 M2A1 M2A2 M2A3 


Weight of gun and car- 


riage complete (in pounds). 

2,657 

2,657 

Length of recoil (in inches) 

44.9 

44.9 

Height of axis from 



ground (in inches). 

.40.4 

40.4 

Maximum elevation. 

.19° 

19° 

Maximum depression. 

.10° 

10° 

Maximum traverse, right. . . . 

.3° 

3° 

Maximum traverse, left. 

.3° 

3° 

Muzzle velocity (f./s.). 

.1,955 

1,955 

Maximum range (in yards). . 

9,200 

9,200 


3,007 

3,675 

3,675 

3,400 

44.9 

41.5- 

46 

41.5- 

46 

44,9 

44.4 

47 

47 

47 

19° 

46° 

46° 

49°30' 

10° 

10° 

10° 

9°15' 

3° 

45° 

45° 

30°9' 

3° 

40° 

40° 

30°1 5' 

1,955 

1,955 

1,955 

1,778 

1,950 

2,000 

9,200 

12,780 

12,780 

13,950 
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ARTILLERY REEL M1909M1-STANDARD 
BATTERY RBL M1917A2-STANDARD 



AtmUlY Km, MlfOfMI 


ARTILLERY REEL, 1909MT— 
STANDARD 

RJUiuliprartcfi units of certain hotse- 
II drawn light field artillery organic 
lions use the Artillery Red, M.1.909M1, 
instead of the Bailey Heel, MJ917A2, 
for laying wire. The artillery reel consists 
of a frame, tool chest, drums, drum dutch, 
drum driving mechanism, drum brake, 
seat, wheels, drawbar or pole, doubletree, 
singletree and neck yoke. The two drums, 
mounted between the wheels, carry 4 
miles of I 1-strand insulated w ire. They 
are driven from the wheel axle sprocket to 
the jackshaft sprocket and from the jack* 
shaft sprocket to the drum sprocket, a 
chain drive l»ciug employed in each in¬ 
stance. The right drum i* rotated from 
the drum sprocket through the clutch to 
the drum It may be revolved singly or 
both drums may be revolved simultane* 
oil sly by engaging the left drum to the 
right drum by means of a second dutch. 
A dnitn latch lever o|»erates a latch for 
locking the right drum. Attached to the 
drum latch lever is a leather-faced brake 
shoe which come* against the flange*) rim 
of tlie right drum end plate to act as a 
brake A brake shoe which engages the left 
drum end plate is controlled by the foot 
h ver near the operator's seat. 

ItBrtuuiNCE-TM 9-305. 



UNCLASSIFIED 
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BATTERY REEL, M1917A2— 
STANDARD 

T he Battery Hed, M1917A2, is used 
in 75 mm gun batteries of horse- 
drawn artillery to carry, lay and recover 
insulated wire for corn mu mention by 
field telephone or buzzer. It is also em¬ 
ployed to tra»s|K>rt certain other Cum- 
mu meat ion, fire control and to|M»graphical 
eijmpiiient. It consists essentially of a 
frame, drum, operating gear, front chest, 
rear chest, seat, wheeds, fade, doubletree, 
singletree and neck yoke. 

The drum is 1 foot in diameter and 
bolds F7 miles of wire. A driving gear 
attached to the left wheel operates the 
drum through the medium of a driving 
dutch. The driving dutch is engaged and 
disengaged by a ham! lever which sirnub 
tmimii-sly disengages or engages a brake 
dutch used for braking the drum when it 
is <|«ifcil to slop it from rotating. As the 
wife {tays out it is guided by a guide bar 
which runs the length of the drum. 

Kk» i-ur-Nct; TM § 305. 
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3 INCH ANTITANK GUN M5-CARRIAGE M6-STANDARD 



a inch antita m out*. m*. oh CAtuttAOi, mo. in mmo poim©* at o* elevation 


i nadequacy <4 existing antitank guns 
whrn opp***ed by heavily armored 
vehicles resulted* in Sr ptctnl>rr, HMO, in 
the preparation of specifications for a 
3* gun sufficiently powerful to destroy 
the most fortnujaKle tanks then in use. 
It was recommended that a gun l>e con* 
structed to combine the 3 inch antiair¬ 
craft gun tube* T9, the 105 mm breech¬ 
block. and the 105 mm Howitzer (Car¬ 
riage, M2, This gun ami its carriage were 
standardized in December. 1941. as 3 
Inch Antitank Gun, M5, and C arnage, 
M L Further tests by the Tank Destroyer 
C ommand resulted in the adoption of the 
M5 gun and Ml carriage as a standard 
antitank weapon late in 1942. In 1913 the 
M1 Carriage was modified and designated 
3 Inch Gun Carriage, Mb Tins carnage 
is now Standard. 

t INCH GUN, Mi- T he gun consists of 
a longbarreled tube, a modified breech 
ring, and a breech mechanism pertaining 
to the 105 mm Howitzer, M2AL 

i INCH GUM CARRIAGE, Ml The 

carriage is a combination of the 105 mm 
Howitzer Carriage. M2, and the 105 mm 
Howitzer Recoil Mechanism. M2, with 
minor mcshfication* This carriage is now 
Limited Standard. 

1 INCH GUN CARRIAGE, MO The 3 

Inch Gun Carnage, M6, standardized 18 
November 1943, is basically a modifica¬ 
tion of the 3 Inch Gun ( arriage, ML 
Additional protection is afforded by a 
new sloping shield ami a shield apron 
with fittings secured to the axle. This 
apron insures approximately five inches 


clearance lietwecn the bottom of the 
apron and the ground when the gun is 
in firing position with the carriage resting 
on the tires. 

In order to limit the cant of the axle to 

«n either side, axle stops are provided. 
To sec 1 the segments in firing and 
traveling positions, wheel segments with 
necessary fittings are provides! for 9.00x 
20 combat tires. 

Handspikes, ratchet wrenches and a 
castor w heel facilitate manual movement 
of the carriage for short distances. The 
castor wheel (4.00x8 tire) is designed to 
he carnet! on top of the trails when not 
in use. 

The Recoil Mechanism, M9A1, has a 
five-inch extension on the recoil piston 
rtwl, replacing the four-inch extension 
used on the Recoil Mechanism, M9, with 
no other change. 

New traveling locks are provided in 
order to cam* the muzzle of the gun 
approximately 12 inches higher in the 
traveling position. 


There also is a shoulderguard, with 
opening for removal of the breechblock. 
Gun Section Chest, M7, has been modi¬ 
fied for stowage of sighting equipment and 
it is seen ret! to the trails when traveling. 
The maximum elevation is 30*. 

Ammunition 

The stand art! ammunition for this gun 
is in the form of complete fixed rounds, 
ft consists of H E. Shell, M42A1, with 
M T. Fuze, M43, and A JVC. Projectile, 
M02, with B IX Fuse, M66. 

IlKFmnNcna — OCM 16517; COM 
17251; OCM 21870; OCM 22132; TM 
9 2005, v.3; TM 9-303. 

Sighting and Fire Control 
Equipment 

On Cant«B« Equipment 

Tnlotcopa Mount, M41 A1 
Panoramic T*Jo*copo, Ml SAB 
Ttlticopt, M41 
ToImcom Mount, M50 
Elbow Tutacopa, M89 
Rang* Quadrant, M6 


PRINCIPAL CHARACTERISTICS 


GUN 

Colibw of gw a 
W tTgM of g«A 
Ororoll longth 
Longth of boro 
Mot tin rtbcSf 

A P. 15 lb profncHlo 
H E. 18 7 lb. projo<til* 
Volumo of c ham bo* 

Travol of protocMh* 

Maximum powdm p<o**u<a 

T ypo of block mochani*m 

Roto of 8ro 
Maximum rang* (A .P.C., MAS) 


B In*, 

L475 lb. 
151.4 In*. 
50 cal*. 


RECOIL 

Grp* 

WoigKt 


MECHANISM 


8,6001/*, 
J,»00 f /*» 
too cw. in*. 
187.1 ini. 
34,000 lb /no. to. 
Horizontal siloing, 
hoad-op not #<j 

i8 rd* / mm. 
16,100 yd*. 


H y dropooomefi c 
473 lb. 


Normal rncoil 
at (T 
at 30‘ 

Maximum rncoil 

CARRIAGE 

Total wuight without 
of ltl4 


Haight of Iwnnttn (limLvrnd position) 
Longth of coriiaga (muxilo to lonuttn) 
Width ovor hub caps 
Trood width (c/ —c/ of wknnl.) 
Ovnrall knight (Hmbmud position) 
Elevation (maximum) 

Dofxossion (maximum) 

Tronmin (maximum, right) 

Travnrtn (maximum, Juft) 

Total wnlgkt of gun, mochanitm, and 
coniogn 


30 5 In*. 
34.5 In*. 
44 In*. 


4,375 lb. 

87 in*. 
878 In*. 

88 in*. 
70 in*, 
68 in*. 
30" 13' 

5" 35 
83" 
S3" 


5,850 lb. 



AMMUNITION 

Wnight of compluto round 
Wtight of protnclilo 
Wnight of hunting thorgo 
Weight of propnlling char go 
Typn of ammunition 

Armor ponotrotion—homogonoovi plat* 

80" from normal, 500 yd*. 

1000 y d*. 

8000 yd*. 

UN CLASSIFIED 


Sight'Hand viiw of tho brooch end at 3 Inch Anti* 
tank Ovn. MS, on Carrfogo, M0, thawing Elbow 
Taiotcogo, M79. and Kongo Quadrant, M0. 


M48A1 H.E. 
84.36 lb, 
18.87 lb. 

.84 lb. 

4.57 lb. 
Fixnd 

4.8 in*. 

3 85 in*. 

3.1 in*. 
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105 MM HOWITZER M2A1-CARRIAGE M2A2— STANDARD 



LEFT REAR VIEW OF 105 mm HOWITZER, M2A1, ON CARRIAGE, M2A2 


T he major development in 105 mm 
howitzer materiel has been in carriage 
design. The present Carriage, M2A2, 
capable of transport at speeds up to 
thirty-five miles an hour, is a modifica¬ 
tion of the Carriage, Ml, designed for 
draft by horses or slow tractors. 

The 105 mm Howitzer, M2A1, is also 
mounted on the self-propelled motor 
carriage, M7, and the medium tanks, M4 
and M4A3. 

HOWITZERS, M2 AND M2A1 —Posses¬ 
sion of the same general characteristics 
makes these howitzers interchangeable. 
The only difference between the two 
models is in the design of their breech 
rings. A sliding-type breechblock is use,d 
with either howitzer. The piece is fired by 
a lanyard attached to a firing mechanism 
on the cradle. 


PRINCIPAL CHARACTERISTICS 


HOWITZER, M2A1 

Caliber...105 mm 

Weight.1,080 lb. 

Overall length.101.35 ins. 

Length of bore.22.5 cals. 

Muzzle velocity.1,550 f./s. 

Volume of chamber.153 cu. ins. 

Travel of projectile in bore.81.67 ins. 

Maximum powder pressure.28,000 lb./sq. in. 

Type of breech mechanism.Sliding 

Rate of fire.4 rds./min. 

Range.12,500 yds. 


RECOIL MECHANISM, M2A1 

Type.Hydropneumatic 

Weight.457 1b. 

Normal recoil.42 ins. 

Maximum recoil.44 ins. 

Maximum piston-rod pull.12,980 lb. 


CARRIAGE, M2A2 

Total weight (with Howitzer and 

recoil mechanism)..4,970 lb. 


Height of lunette (limbered position).18 ins. 

Length of carriage (muzzle to lunette) . . .236 ins. 

Width over hub caps.82 ins. 

Tread width (c/I—c/I).70 ins. 

Height in traveling position.65.75 ins. 

Trail spread (included angle). .28° left, 29° right 

Elevation (maximum) on wheels..65° 

Depression (maximum).—5° 

Traverse (maximum, right).23° 

Traverse (maximum, left).23° 

Total weight of gun, mechanism, and 

carriage. .4,260 lb. 

AMMUNITION 

Weight of complete round (with 


Weight of projectile.33 lb. 

Weight of projectile explosive charge, Ml .4.8 lb. 
Weight of propelling charge 

(approximate).2.94 lb. 

Type of ammunition.Semi-fixed 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, M12A2 
Telescope Mount, M21 
Range Quadrant, M4 
Telescope Mount, M23 
Elbow Telescope, Ml 6 

Off Carriage Equipment 

Aiming Circle, Ml 
Compass, M2 

1-Meter-Base Range Finder, M7 or Ml 916 
B. C. Telescope, M65 
Hand Fuze Setter, Ml 7 

Graphical Firing Tabi*, M4 y N Q j_ ^SS1F1 ED 


Ammunition 

Ammunition for the 105 mm Howitzer, 
M2A1, is in the form of fixed and semi¬ 
fixed rounds. It consists of II.E. Shell, 
Ml, with P.I), Fuze, M48, and T.-S.Q. 
Fuze, M54; Chemical Shell, M60, with 
P.D. Fuze, M57; Smoke Shell, B.E., M84, 
with Fuze, T.-S.Q. M54, and II.E., A.T. 
Shell, M67, with B.D. Fuze, M62. 

References— TM 9-2005, v.3; TM 
9-325. 


CARRIAGE, M2 —The M2 carriage has 
a split trail, pneumatic-tired disk and rim 
wheels, and brakes operated from the 
driver's seat of the prime mover. 

The unbalanced weight of the howitzer 
is neutralized by a single-unit, spring- 
type equilibrator. The elevating arcs 
serve as a seat for the trunnions of the 
carriage. The elevating mechanism on 
the cradle may be operated from either 
side of the carriage. The axle and the 
support are designed to compensate for 
irregularities of the terrain when the 
howitzer is in firing position. 

The M2A1 hydropneumatic recoil mech¬ 
anism is of the constant-length type. The 
howitzer and recoil system are attached 
to a sleigh. The piston rod is attached to 
the cradle and remains stationary during 
recoil and counter recoil. 

CARRIAGE, M2A2— The 105 mm How¬ 
itzer Carriage, M2A2, is the M2A1 Car¬ 
riage with newly designed shields which 
give considerably more protection than 
did the shields used on the M2A1. 

The Carriage, M2A2, is classified as 
Standard. 
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105 MM HOWITZER M3-CARRIAGE M3A1-STANDARD 


CHARACTERISTICS 


Caliber of howitzer.105 mm 

Weight of howitzer.955 lb. 

Weight of projectile 

H.E., Ml.33 lb. 

H.E., A.T., M67.29 lb. 

Muzzle velocity.1,020 f./s. 

Twist of rifling.Uniform, right-hand 

1 turn in 20 cals. 

Length of bore (approx.).16 cals. 

Maximum range, 30°. .7,250 yds. 


CARRIAGE, M3A1 


Weight of howitzer and carriage 

without accessories.2,495 lb. 

Length, overall (traveling position).155 ins. 

Width, over hub caps.67 5 /i 6 in$. 

Tread width (c/I—c/I).56 n /i 6 ins. 

Height, overall.49% ins. 

Height to center of bore.34Vfc ins. 

Height of lunette (limbered position).29 ins. 

Elevation.30° 

Depression.—9° 

Traverse right or left from center line.22° 30' 

Size of combat tires.7.50 x 16 

Type of recoil mechanism.Hydropneumatic 

Normal recoil at 0° elevation.27 ins. 

at 30° elevation.30 ins. 

Equilibrators. .Spring 


Weight of recoil mechanism and cradle. . . 379 lb. 



105 mm HOWITZER, M3, ON CARRIAGE, M3A1 


T he 105 mm Howitzer, M3, on Carriage, 
M3A1, was developed to provide a 
weapon for direct or indirect fire against 
combat vehicles. It was made sufficiently 
compact and light in weight for transport 
by air. Development of this howitzer and 
carriage, then designated as 105 mm 
Howitzer, T7, and 105 mm Howitzer 
Carriage, T6, was initiated by O.C.M. 
17261, dated 25 September 1941. O.C.M. 
19910, dated 3 March 1943, standardized 
the Howitzer, T7, as M3; the Carriage, 
T6, as M3A1; the Recoil Mechanism, Tl3, 
as M13; the modified Range Quadrant, 
M3, as M8, and the modified Elbow Tele¬ 
scope, M5, as M61. 

HOWITZER, M3—This howitzer con¬ 
sists of the tube, the breech ring assembly 
screwed to the tube and locked in place, 
and the breech mechanism. The rectangu¬ 
lar, horizontal-sliding breechblock, oper¬ 
ated by a lever, contains a firing-lock 
recess for the Firing Lock, Ml3. 

CARRIAGE, M3A1—This carriage was 
especially designed for high-speed travel. 
It is of the split-trail type with pneumatic- 
tired wheels. Its component parts are the 
sleigh, recoil mechanism, cradle, top and 
bottom carriages, elevating and traversing 

_ UNCLASSIFIED 
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mechanism, equilibrators, firing base, trails 
and wheels. 

The hydropneumatic recoil mechanism 
is housed in a recoil cylinder and a counter¬ 
recoil cylinder fixed underneath the bot¬ 
tom sleigh. Slides on the bottom sleigh 
are fitted to ways on the cradle. Trunnion 
bearings at the top of the top carriage 
support the cradle, while bearings at the 
bottom support the lower ends of two 
spring-type equilibrators. The elevating 
gear case is fitted to the top carriage. 
Elevation is accomplished by a handwheel 
located on the right side of the carriage. 

The bottom carriage is fitted with a 
pintle bearing, trail brackets, trail lock 
pin bracket, firing base hinge brackets, 
traveling lock stops and a traversing rack. 
A handwheel on the left side of the car¬ 
riage operates the traversing mechanism. 

A combined firing-base and traveling 
lock can be lowered to provide a base for 
the howitzer during firing. Wheel carriers 
facilitate changing the carriage from the 
firing to the traveling position, or from 
the traveling to the firing position. 

The wheels are of the divided rim type, 
with pneumatic ,combat tires equipped 
with bead locks and combat inner tubes. 

*111 OFFICE CHIEF ^ OF ORDNANCE Mil 


The internal-expanding parking brakes 
are actuated by handbrake levers. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, Ml 6 
Telescope Adapter, M9 
Elbow Telescope, M62 
Range Quadrant, M8 
Elbow Telescope, M61 

Ammunition 

Ammunition is in the form of semi-fixed 
rounds. It consists of H.E. Shell, Ml, with 
P.D. Fuze, M48, and H.E., A.T. Shell, 
M67, with B.D. Fuze, M62. The powder 
charges are made up in five zones for H.E, 
shell with muzzle velocities correspond¬ 
ing to Zones I to V for the 105 mm Howit¬ 
zer, M2A1. 

Reference —TM 9-326. 
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4.5 INCH GUN MI-CARRIAGE M1A1-STANDARD 



.:•• v:*-; ._:* l-.* .* . r . .\ v - .. :•"•-• _ *Z -i-'•-.£X *a 

4.5 INCH GUN, Ml, ON CARRIAGE, M1A1, IN FIRING POSITION AT 0° ELEVATION, THE CARRIAGE RESTING ON THE FIRING JACK 


PRINCIPAL CHARACTERISTICS 


GUN, Ml 

Caliber...4.5 ins. 

Weight.4,200 lb. 

Overall length.193.69 ins. 

Length of bore.42 cals. 

Muzzle velocity.1,820 and 2,275 f./s. 

Volume of chamber.531 cu. ins. 

Travel of projectile in bore.162.16 ins. 

Maximum powder pressure. . . .40,000 Ib./sq. in. 
Type of block mechanism. .Stepped-thread inter¬ 
rupted screw 

Rate of fire.4 rds./min. 

Range (maximum).21,125 yds. 

RECOIL MECHANISM, Ms 

Type.Hydropneumatic 

Weight.1,671 lb. 

Normal recoil, variable. .43 ins. at 0° to 29 ins. 

at 65° 

Maximum piston-rod pull.48,000 lb. 


CARRIAGE, Ml 

Total weight without gun 8,270 lb. 

Length of carriage (muzzle to lunette). . 312 ins. 

Overall width.95*A ins. 

Width of tread (c/—c/ of wheels).81 1 / 2 ins. 

Height of lunette (limbered position).29 ins. 

Overall height (traveling).83^2 ins. 

Trail spread (included angle).60° 

Elevation (maximum) (firing base).65° 

Depression (maximum) (firing base).0° 

Traverse (maximum, right).26°30' 

Traverse (maximum, left).26°30 / 

Total weight of gun, mechanism, and 

carriage (limbered).12,455 lb. 


AMMUNITION 

Weight of complete round (M65, H.E.) 61.963 lb., 

66.315 1b. 

Weight of projectile.54.90 lb. 

Weight of projectile explosive charge. . .4.49 lb. 
Weight of propelling charge. 7.063 lb., 11.41 5 lb. 
Type of ammunition.Separate loading 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, Ml 2 
Telescope Mount, M25 

Off Carriage Equipment 

Aiming Circle, Ml 
Compass, M2 

1-meter-base Range Finder, M7 or Ml 916 
B. C. Telescope, M65 or M1915A1 
Hand Fuze Setter, M21 

Graphical Firing Table, Ml 3 (short range), or 
M20 (long range) 


Ammunition 

Ammunition for the 4.5 inch Gun, Ml, is 
in the form of separate loading rounds. 
It consists of H.E. Shell, M65, with P.D. 
Fuze, M55A1. 

Trainer 

The 37 mm Subcaliber Gun, M13, with 
37 mm Subcaliber Gun Mount, Ml2, is 
standard for training in laying and firing 
the 4.5 inch Gun, Ml. 

References— OCM 16644, 23 April 
1941; OCM 21769, 7 Oct. 1943; TM 
9-2005, v.3; TM 9-328. 


T he 4.5 inch medium field gun, Ml, is a 
eorps weapon of very modern design 
based on that of the British gun of the 
same caliber. While weighing little more 
than half as much as the 155 mm G.P.F. 
gun standard as a corps weapon in the 
last war, the 4.5 inch Gun, Ml, has nearly 
3,000 yards greater range. 

GUN, Ml —The barrel is equipped with 
a stepped-thread, interrupted screw type 
breechblock. The recoil mechanism is of 
the hydropneumatic (Filloux) type. The 
unbalanced weight of the gun and recoil 
system is neutralized by spring equi- 
librators. 

CARRIAGE, Ml— The Carriage, Ml, 
identical in design with the 155 mm How¬ 
itzer Carriage, Ml, has a split trail and is 
of unsprung, ball-bearing design. When in 
a firing position, the weight of the gun 
and carriage is supported on a mechani¬ 
cally operated firing jack and on the trails. 
Elevation is from 0° to 65°, while total 
traverse is 53°. Pneumatic combat tires 
and air brakes which can be operated from 
a prime mover enable the weapon to be 
towed at high speed. 

CARRIAGE, MlA1 — When electric 
brakes are substituted for air brakes on 
the Carriage, Ml, the modified carriage is 
designated 4.5 inch Gun Carriage, MlAl, 
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155 MM HOWITZER MI-CARRIAGE MI-STANDARD 
155 MM HOWITZER M1918 —CARRIAGE M1918A3-™." 


PRINCIPAL CHARACTERISTICS 
OF 155 mm HOWITZER, 

Ml, AND CARRIAGE, Ml 

HOWITZER, Ml 

Caliber. .155 mm 

W«ighf. 3,825 lb. 

Ovwfall length . ... 150 ins. 

Length of bote . .20 col*. 

Mu«U velocity. 680, 770, 880, 1,020,1,220, 

1,520, 1,850 f./s. 
Volume of chamber 725 cu. in*. 

Travel of proiectile in bote.120.675 in*. 

Maximum powder pre»ufe 32,000 lb./*q, in. 
Type of block mechamtm Interrupted screw 

Rate of fire 2 rds./min. 

Range (maximum) 16,000 yd*. 

RECOIL MECHANISM 

Type. Hydropneumatic, T2 

Weight. 1,570 lb. 

Normal recoil variable 

(supercharge, Zone VII). 58 ini. at 0° to 

41 in*, at 65* 

Maximum piston* 

rod pull 64,000 lb. at 65' elevation 


CARRIAGE, Ml 



155 mm HOWITZER, M19I8, ON CARRIAGE, M191RA3 


Total weight without howitzer.8,141 lb. 

Height of lunette (limbered position) 29 in*. 
Width of carriage (overall) 95 Vi | n *. 

Tread width. 81 Vi *«*• 

Trail spread (included angle) , 3Q 9 right; 30' left 
Elevation (maximum) (on firing base) 65* 

Depression 0 

Traverse (maximum, right) (on firing ba»e) 26*30' 
Traverse (maximum, left) (on firing base) 26’30' 
Total weight with weapon 

(without cover or accessories) 11,966 lb. 

AMMUNITION 

Weight of complete round, 

HE..M107 . 108.42 1b. 

Weight of projectile 95 lb. 

Weight of projectile explosive charge 15.87 lb. 

Weight of propelling charge 13.42 1b. 

Type of ammunition Separate loading 


155 mm HOWITZER, M1918, AND 
CARRIAGE, M1918A3 


HOWITZER, Ml91f 

Weight. 

Length of barrel 
Length of bore 
Travel of projectile 
Volume of chamber 
Maximum pressure 
Maximum range 


.2,740 lb. 

91.81 ins. 
1 3.64 cals. 
69.88 ins. 
425 cu. ins. 
26,500 Ib./sg. in. 
12,400 yds. 


CARRIAGE, M1918AJ 

Weight of sleigh and recoil mechanism 8< 
Weight of howitzer ond carriage in 

firing position 8,11 

Total weight, materiel in traveling 

position, complete 9,5 

Height above ground, highest point, 

top of shield 77,3 

Range of elevation 0 to -f 4* 

Traverse to right or left 
Width of tread 75 » 

Tires, pneumatic ViX 

UNCLASSIFIED 


8,184 lb, 

9,518 lb. 

77,36 ins. 
4-42 20' 
3* 

75Vj ins. 

13.00x24 





155 mm HOWITZER, Ml, ON CARRIAGE, Ml 


T he first 155 inm howitzers used by the 
l*. S, Army were the M1917 and 
M19I7AI, designed and manufactured in 
France by the Schneider Company during 
the last war. These were succeeded by the 
M1918, constructed in America, which 
was in turn superseded by the M l as the 
standard 155 mm howitzer materiel. 

155 mm HOWITZERS, M1917 AND 
M1917A1 —These are short, heavy can¬ 
non with built-up barrels, interrupted- 


screw', carrier-supported breechblocks of 
the lever-pull type and continuous-pull, 
vertical-sliding firing mechanisms. These 
weapons are classified as Limi ted Standard. 

155 mm HOWITZER, M1918 —TheM1918 
howitzer is similar in build, weight, di¬ 
mensions and ballistics to the M1917 and 
M 1917A1. The firing mechanism is of the 
screw-type, provided with a block-latch 
assembly as a safety measure. This how¬ 
itzer is classified as Substitute Standard. 
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155 MM HOWITZER Ml— CARRIAGE Ml 

155 MM HOWITZER Ml 91 8—CARRIAGE M1918A3 (Continued) 


155 mm HOWITZER/ Ml—The barrel of 
this howitzer is of monobloc construction. 
It is considerably longer and heavier than 
the barrels in previous models, and is 
equipped with an interrupted-thread, 
screw-type breechblock. The range is 
nearly 4,000 yards greater than that of 
the M1918. This howitzer was classified 
as Standard in O.C.M. 16724 dated 
15 May 1941. 

155 mm CARRIAGE, M1917—This is a 
French manufactured carriage with a box 
trail, steel-tired wood wheels and a curved 
shield. Recoil and counter recoil of the 
howitzer on its recoil are regulated by a 
hydropneumatic recoil system, housed in 
a sleigh to which the howitzer is con¬ 
nected. The trail flasks contain bearings 
in which the cradle trunnions are seated. 
This carriage is classified as Limited 
Standard. 

155 mm CARRIAGE, M1917A1—This is 
the carriage, M1917, with a straight 
shield, a sight port, rubber-tired wheels 
and provision for Quadrant Sight, 
M1917A1, and Panoramic Sight, M1917. 
This carriage is classified as Limited 
Standard. 

155 mm CARRIAGE, M1917A2—When 
the M1917A1 carriage is furnished with a 
cradle lock and drawbar for motor draft, 
it is designated Carriage, M1917A2. These 
modifications eliminate the need for a 
limber. This carriage is classified as 
Limited Standard. 


155 mm CARRIAGE, M1917A3—This is 
the M1917 carriage with the addition of 
a high-speed axle, wheels with pneumatic 
tires, a drawbar and a cradle traveling 
lock. This carriage is classified as Limited 
Standard. 

155 mm CARRIAGE,M1917A4—The ad¬ 
dition of torque rods to Carriage, M1917 A2, 
changes the model designation to 
M1917A4. 

155 mm CARRIAGE, M1918—In its 

main constructional details this carriage 
is similar to the M1917. The wheels have 
rubber tires, and the shield consists of 
right and left shield plates suitably tied 
together. A panoramic-sight case is at¬ 
tached to the left shield plate. This car¬ 
riage is classified as Limited Standard. 

155 mm CARRIAGE, M1918A1—Experi¬ 
ments begun by the Ordnance Dept, in 
1933 for the purpose of adapting 155 mm 
howitzer materiel to high-speed transport 
resulted in connecting the carriage to the 
prime mover by means of a drawbar and 
in new bearings designed to reduce fric¬ 
tion. In 1934 the M1918E4 was pro¬ 
duced with pneumatic-tired wheels pos¬ 
sessing lubricant-retaining features in the 
bearings. Improvements in these modifica¬ 
tions were incorporated in the M1918E5, 
standardizedinl936asCarriage,M1918Al. 

155 mm CARRIAGE, M1918A3—This is 
the Carriage, M1918A1, when equipped 
with torque rods. This carriage is classi¬ 
fied as Substitute Standard. 


155 mm CARRIAGE, Ml —This carriage 
is interchangeable with the Carriage, M2, 
used for the 4.5" Gun, Ml. The recoil 
mechanism is of the hydropneumatic type. 
Length of recoil varies automatically with 
the elevation and the zone of fire. Equili- 
brators of the spring type neutralize the 
unbalanced weight of the gun. The car¬ 
riage has a split trail, pneumatic tires with 
self-sealing inner tubes and air brakes 
controlled by the driver of the prime 
mover. This carriage was classified as 
Standard by O.C.M. 16724 dated 15 May 
1941. 

References —TM 9-2005, v.3; TM 
9-330; TM 9-331; TM 9-1331. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, Ml 2 
Telescope Mount, M25 

Off Carriage Equipment 

Gunner's Quadrant, Ml 
Aiming Circle, Ml 
Bore Sight 

1-meter-base Range Finder, M7 or Ml 916 
Hand Fuie Setter, M1913A1 
B. C. Telescope, M65 or M1915A1 
Hand Fuie Setter, M21 

Graphical Firing Table, M5 (with Ml917 and 
Ml 918 materiel) 

Graphical Firing Table, Ml 2 (with Ml materiel) 



155 mm HOWITZER, Ml, IN TRAVELING POSITION 


UNCLASSIFIED * 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii office chief q of ordnance iiiiiih^ is January 1944 ,, 
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155 MM GUN M1918M1— CARRIAGE M3— SUBSTITUTE STANDARD 



155 mm GUN, M1918M1, ON CARRIAGE, M3, IN TRAVELING POSITION WITH UMBER, M3 


T he 155 mm Gun, M1918M1, is of 
French design, similar to the 155 mm 
Gun, M19I7, G.P.F., manufactured in 
France and used hy the American Ex¬ 
peditionary Force in 1917 IS. Only slight 
variations exist between the basic G.P.F. 
and the gun as modified or constructed in 
the Lnited States, In addition to their 
use as field pieces, all models of the G.P.F. 
are now mounted on the 155 mm Gun 
Motor Carriage, M 12. 

GUNS, M1917 AND M1918M1™ The dif¬ 
ferences between these models are super¬ 
ficial, and the breech mechanisms are 
interchangeable. The M1917 is the French 
manufactured 155 mm G.P.F,, numbers 
of which were purchased by the l nited 
States, while the M1918M 1 is of American 
manufacture. 

The built-up, alloy-steel barrel has a 
breech ring screwed on to the jacket. A 
cylindrical, interrupted-thread type 
breechblock contains a French screw-type 
firing mechanism. This gun is classified as 
Substitute Standard. 

GUN, M1917A1—-When an American 
manufactured breechblock is installed in 
the French 155 mm gun, the weapon takes 
the designation M1917A1. 'this gun is 
classified as Limited Standard. 

CARRIAGES, M1917 AND Ml918-The.se 

carriages are identical. They are of the 
split-trail type, with a east-sleel top car¬ 
riage mounted and traversing on the 
chassis section of the bottom carriage 
assembly. The elevating and traversing 
mechanisms are affixed to the top car¬ 
riage. A hydropneumat ic, variable recoil, 
independent type recoil system with a 
floating piston is housed in a cradle sup¬ 
ported by trunnions resting in bearings in 
the top carriage. The bottom carriage is a 
large steel casting which, when in travel¬ 
ing position, is suspended from the axle 
by a multiple leaf spring. These carriages 
are classified as Limited Standard. 

CARRIAGE, M1917A1—This is the 
MI917 carriage equipped with anti-fric¬ 
tion bearings, solid rubber tires, and 


driver-operated power brakes for high¬ 
speed transport. This carriage is classified 
as Limited Standard. 

CARRIAGE, M1918A1 — When the 
M 1918 carriage is modified for high-speed 
transport in the same manner as the 
M19 17A1, it takes the designation 
M1918A1. This carriage is classified as 
Limited Standard. 

CARRIAGES, M2 AND M3—The addi¬ 
tion of pneumatic tires and air brakes to 
the Carriage, M1917, changes its designa¬ 
tion to M2. When similar modifications 
are made on the Carriage, M19I8, it be¬ 
comes the Mb. These carriages are classi¬ 
fied as Substitute Standard. 

LIMBER, M3—This limber was specifi¬ 
cally designed for high-speed transport. 
The axle is a steel forging. The axle body 
is I-sectional in form, terminating in 
right-angle bands with boss ends hori¬ 
zontally bored for spindles. Semi-elliptic 
leaf type springs are clamped to the axle 
hy spring clips. Front and rear members 
are welded and riveted to the spring 
brackets and the fifth wheel base. A fifth- 
wheel assembly permits the limber to 
pivot under the front end of the trails to 
follow the movement of the drawbars. 

Sighting and Fire 
Control Equipment 

On Carriage Equipment 

Panoramic Telescope, M6 

Instrument Light, M9 

Quadrant Sight, Ml918 A1 or Ml91 8 

Off Carnage Equipment 

Aiming Post, Ml 
Aiming Post Light, Ml 4 
Gunner's Quadrant, Ml or Ml918 
Graphical Firing Table, M6 (short range) 
and Ml 5 (long range) 

B.C. Telescope, M65 or M1915A1 
Bore Sight 

Ammunition 

Ammunition is of the separate loading 
type. It consists of Projectile, A.P., Ml 12 
with Fuze, 15.1)., M60; Shell, gas, per¬ 
sistent, OS, Ml04, unfuzed, adapted for 
Fuze, P.D., M51, with Booster M21, or 


Fuze, P. D., M51A1, \vi th Boos ter, M21A1; 
Shell, gas, persistent, ILS., Mk, VIIA1, 
unfuzed, adapted for Fuze, P.l)., M51, 
with Booster M21, or Fuze, P.D., M51A1, 
with Booster, M21A1; Shell, ILK., MI01, 
unfuzed, adapted for Fuze, P.D., M5I, 
with Booster, \I 21 orM 51A1, with Boos ter, 
M21A1, or Fuze, time, mechanical, M67, 
with Booster, M21A1; Shell, H.E., Mk. 
Ill, with Fuze, P.D., M46 or M47; Shell, 
ILK., Mk. IIIA1, with Fuze, M51A1, 
with Booster, M21A1, or Fuze, time, 
mechanical, M67, with Booster, M21A1; 
Shell, Smoke, FS, Mk. VIIAl, with Fuze, 
P.l)., M51A1, with Booster, M2IA1; 
Shell, Smoke, phosphorous, WP, M104, 
with Fuze, M51A1, with Booster, M21A1. 

Trainer 

The 37 mm Gun, M1916, on Subcaliber 
Mount, Ml, is used for practice in laying 
and firing the 155 mm Guns, M1917, 
M4917AI, and M1918M1. 

References—TM 9-2005, v,3; TM 
9-345; TM 9-1345; FM 6-90. 

PRINCIPAL CHARACTERISTICS 

155 mm Gun, M1918M1 

Weight, complete.8,715 lb. 

Length.232.87 ins. 

Chamber volume.1,329 cu. ins. 

Travel of projectile in bore.185 ins. 

Maximum pressure.31,500 p.s.i. 

Muzzle velocity (projectile, A.P.. 

Ml 12).2,360 f./s. 

Maximum range (with supercharge shell, 

H.E., Ml 01).20,100 yds. 

Rate of fire (with supercharge).4 rds./min. 

Carriage, M3 

Recoil mechanism.hydropneumatic, 

variable recoil 

Weight of recoil mechanism.3,114 lb. 

Total weight (less gun and limber). .14,587 lb. 

Weight of limber.2,630 lb. 

Length overall, traveling position, 

gun, carriage and limber.31% ft. 

Width (outer walls of tires).106 ins. 

Height, extreme (traveling position). 74% ins. 

Diameter of turning circle.60% ft. 

Road clearance 

Carriage.12% ins. 

Limber.9% in*. 

Elevation.0° to 35° 

Traverse (maximum right).30° 

Traverse (maximum left).30° 


UNCLASSIFIED . 
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15S MM GUM M1A1—CARMAN MI-STANDARD 




OUN, AM At, IN fIMINO AOWTIOM 


T he 1mm C»un 4 Ml.U, «mi Carriages, 

Ml. AJc I hr frMilt * of an endeavor to 

n^rttrr a mrajmn for army artillery which 

Would Cttltlbmr |trva1 fm f»«.w< f Wjth A 
high ifrgfrr of mobility 11m gun t* a 
dfvrk>}«»i hi based on the f"n nrh Jf»5 
tftlft (nth. M HU(» {’ I , used by the 
A1* F in 1917 IK. With a uiurrir \cloe- 
ity k 1 ** than HKI Wt j*c-f M’eotid greater 
than that *4 jt» the M I V I 

h** » fttligr of y«hj* instead of I fir 


17.-100 yard* rang* of the M 1917 The 1 ’>. r > 
nt.tn him. M1 Ah «m t arnag<. Ml, is 
»j*> utilised as a roast defense weapon. 

GUN, Ml Tli<‘ Ml gun is basically an 
jrajimved M 19 IhM } with a longer barrel; 
a larger j*ow«Ut chamber, an interrupted 
s< r* w, < arrnr sij|*|H>rt»> 1, t w 11 ■ a 'y< !e 1 yj>e 
bfrrerh me-ehanom equipped with a spring- 
actuated eouidrn balance, a modernized 
t> j«‘ of tmug tuvi hmmnu ami a plastic 


type obturator with a mushroom head. 
This gun is classified as Substitute 
Standard. 

GUN, MlAl—The only difference be¬ 
tween this gun and the Ml is that the 
breech ring bushing has been eliminated 
in the former, the breech threads being 
cut directly in the hreech ring. This gun 
was classified as Standard in OCM 16830 
dated 12 June 10-11. 
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1S 5 MM GUN MlAl— CARRIAGE Ml (Continued) 


CARRIAGE, Ml—This carriage is able 
° tnoimt the 155 mm Gun, MlAl. It 
c<=>; risi s ts mainly of the bogie, bottom 
c ^t:rriag e , top carriage, cradle, recoil 
tc *^<3lianism, equilibrators, and trails. The 
is supported in a cradle trunnioned 
lIX bearings in the top carriage. Two 
P^^ximatic type equilibrators, one on each 
of the carriage, neutralize the 
^^'balanced weight of the gun. The Recoil 
■^T^chanism, M3, is of the hydropneu- 
variable recoil type, assembled and 
^^b^ched to the cradle. The top carriage, 
w liich supports the tipping parts and 
rr ioiAnts the elevating and traversing 
mechanisms, pivots about a vertical axis 
OIi the chassis section of the bottom car- 
r iage, When the bogie wheels are raised, 
thi^ bottom carriage rests on the ground 
together with the spread trails, 
provides a three-point suspension. Air 
bralces, equalized on each of the four rear 
bogie wheels, are controlled from the 
driver's seat of the prime mover. Two 
h.£Lxidbrake levers are also provided to 
ojpeirate the brakes on the two front bogie 
wlieels and for use when parking or in 
ease of an emergency. All bogie wheels 
have pneumatic tires. 


For travel, the gun is disconnected 
from the recoil mechanism by removing 
the piston-rod nuts, and retracted until 
the weight of the breech end is supported 
by the traveling lock. When it is desired 
to go into firing position, the gun is 
pulled into battery by the prime mover, 
the piston-rod nuts are replaced and the 
traveling lock is removed. The trails are 
then lowered to the ground by a screw 
mechanism on the limber and the limber 
is removed. Two jacks on the bogie 
lower the mount until the bottom car¬ 
riage rests on the ground. Further rota¬ 
tion of the jacks raises the bogie clear of 
the ground. 

This carriage is classified as Standard. 

LIMBER, HEAVY CARRIAGE, M2— 

This limber is a two-wheeled, pneumatic- 
tired vehicle with a limber-lifting mechan¬ 
ism which holds the spade ends of the 
trails when the gun and carriage are in 
traveling position. The limber weighs 
1,975 pounds, and its wheels are inter¬ 
changeable with those on the bogie of the 
carriage. When the gun is truck drawn 
the limber is not needed. 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, Ml 8A1 
Quadrant Mount, Ml 
Panoramic Telescope, Ml 2 
Off Carriage Equipment 
Aiming Circle, Ml 
B.C., Telescope, M65 or M1915A1 
Aiming Post, Ml 
Gunner's Quadrant, Ml 

Ammunition 

Ammunition for the 155 mm Gun, 
MlAl, is of the separate-loading type, the 
propellant being ignited by a percussion 
primer. The standard projectiles for the 
gun are H.E. Shell, M101, with either 
point-detonating Fuze, M51A1, or me¬ 
chanical time Fuze, M67; armor-piercing 
Shell, M112B1, with base-detonating 
Fuze, M60, and chemical Shell, Ml04, 
with point-detonating Fuze, M51A1. 

Trainer 

The 37 mm Gun, M1916, on Subcaliber 
Mount, M10, is used for practice in lay¬ 
ing and firing the 155 mm Gun, MlAl. 

References —TM 9-2005, v.3; TM 
9-345; TM 9-1345; TM 9-350; TM 
9-1350; FM 6-90. 



AND HEAVY LIMBER, M2, in Traveling Position with Gun Retracted and Supported by the Traveling Lock 











8 INCH HOWITZER, Ml, IN FIRING POSITION, WITH LOADING TRAY AND HEAVY UMBER, M2 


PRINCIPAL CHARACTERISTICS 


HOWITZER, Ml 

Caliber.8 ins. 

Weigh!.10,240 lb. 

Overall length.209.59 ins. 

Length of bore.25 cals. 

Muzzle velocity.820, 900, 1,000, 1,1 50, 

1,380, 1,640, 1,950 f./s. 

Volume of chamber.1,527 cu, ins. 

Travel of projectile in bore.173.83 ins. 

Maximum powder pressure.33,000 Ib./sq. in. 

Type of block mechanism. Interrupted-screw type 

Rate of fire.1 rd. in 2 mins. 

Range.18,510 yds. 

RECOIL MECHANISM, M4 

Type.Hydropneumatic 

Weight.3,890 lb. 

Normal recoil.63 ins. at 0° to 32 ins. at 64° 

Maximum recoil.70 ins. 

Maximum piston-rod pull at 65°.139,850 lb. 

CARRIAGE, Ml 

Total weight of carriage and limber 

without howitzer.21,460 lb. 



Height of lunette (limbered position).27 ins. 

Length of carriage (muzzle to lunette).40 ft. 

Width over hub caps.95% ins. 

Width overall of bogie.98yg ins. 

Tread width (c/—c/ of wheels) (limber). 83% ins. 

Height in traveling position..102V 4 ins. 

Trail spread (included angle).60° 

Elevation (maximum) (firing base).64° 

Depression (maximum) (firing base).0° 

Traverse (firing base) (right).30° 

Traverse (firing base) (left).30° 

Total weight of gun, mechanism 

and carriage.31,700 lb, 

AMMUNITION 

Weight of complete round.213.96 lb. 

228.75 lb. 

Weight of projectile shell, Ml06.200 lb. 

Weight of projectile explosive charge.. .29.6 lb. 
Weight of propelling charge. .10.75 lb. (approx.) 
Type of ammunition.Separate loading 

ittiiuiiiiuimmii i^ririT 


T he present 8" howitzer used by the 
U. S. Army is the Ml, a development 
from the Howitzers, Mk. VI, Mk. VII 
and Mk. VIII-issued to the A.E.F. dur¬ 
ing the first World War. These howitzers 
were manufactured in both England and 
the United States. While they differ in 
certain respects, they have the same types 
of breechblocks and firing mechanisms. 

8 INCH HOWITZER, MK. VI —This 
howitzer is mounted on the Mk. VI car¬ 
riage. The barrel is of built-up construc¬ 
tion, consisting of a jacket shrunk on over 
a tube. A shrunk-on breech ring carries a 
lug for connecting the gun to the recoil 
mechanism. A breech bushing is provided 
for reception of a lever-operated breech¬ 
block of the interrupted-screw type hav¬ 
ing an asbestos obturator pad in the 
mushroom head. Two types of noninter- 
changeable firing mechanisms are utilized. 
In one a T-tube friction primer inserted 
in the breech is fired by means of a lan¬ 
yard pulling a friction wire out of the 
tube. The other type is of the percussion 
variety, in which a percussion primer fit¬ 
ting into the breechblock is fired by a 
lanyard-operated hammer striking a firing 


nn\T A VT/~»T7 


i c t r utt ji i n a a 








































c 

o 

u 


T3 

C 

D 

© 

.E 

-C 

.? 


c 

0) 

E 

Q. 

5 

O’ 


o 

< 1 


S £ 5 
E 2 S 

flL T- - T- 

*5 2 q.2 
er , o 
w c ii £ 

41 3 O 3 

o 2 *- 2 

X - u 0 

31 f! 


C 

« 

I 2 

3 *. v 

0* c 
lii o 

V -s 

a 2 
o 


O w * 

5 I 


° - 5 

m « ~ 

* « 8 ^ a: a 


£ „ -c a. u*h - o0 

0 * S .®aas«tt 

U ? ^ .E .E tj “So 
.2 tt i 2 H £ U g o2 

<£ ►£ 0 O m < < d I O 


S^ 2 « c 

g & 53 


*2 O 
g ~ be 

£*•- 5 




X * —■ C 3 rn 
!C <4-> r~ /j 

'27! 

x d ° i 

£ S3 . “2*5 

C £ c t g - 

O ,= ;3s 

" Ci ?£«2 

5 S J^gQ 

c r 2 c^cl* 

C ^ ~d “* 

E -^ ~ j3 -,43 . 

-.- x t: y — r-~ 

*—« mG > N -0 

- 15 " ? 2 s 

x , ~ ^ H - 

,, tc = 

jsj g 

£*$ ‘SC'S S 







8 INCH GUN MI-CARRIAGE M2-STANDARD 



8 INCH GUN, Ml, CARRIAGE, M2, IN FIRING POSITION, AT 10° ELEVATION 


PRINCIPAL CHARACTERISTICS 


T he 8" Gun, Ml, on the Carriage, M2, 
was designed for use as a G.H.Q. re¬ 
serve artillery weapon. The Caliber 
Board report of 5 May 1919, recom¬ 
mended the construction of an 8" field 
gun, but all development work on this 
materiel was suspended by O.C.M. 4110, 
dated 8 September 1924. The project 
was formally resumed in 1939. O.C.M. 
15791, dated 9 May 1940, approved the 
military characteristics of the 8" Gun, T2, 
and the 8 " Gun Carriage, T2, and O.C.M. 
17053, dated 31 July 1941, approved the 
design of the pilot materiel. O.C.M. 17241, 
dated 18 September 1941, approved the 
nomenclature of the 8 " gun materiel, 
when eventually standardized, as 8" Gun, 
Ml, 8 " Gun Carriage, M2, Recoil Mech¬ 
anism, M7, Cannon Transport Wagon, 
Ml, and Carriage Transport Wagon, M3. 

8 INCH GUN, Ml —The gun consists of 
a cold-worked tube with a shrunk-on 
jacket. The jacket contains a key way to 
guide it in the recoil mechanism. The 
breech mechanism, with an interrupted 
step thread, rotating drop type breech¬ 
block, is interchangeable with that of the 
240 mm Howitzer, Ml. 

CARRIAGE, M2 —The carriage is simi¬ 
lar to that for the 240 mm Howitzer, Ml, 
with the exception that it has a minimum 
elevation of 10° and a maximum eleva¬ 
tion of 50°, and such other modifications 
as are necessary to adapt it to the longer, 
heavier 8 r/ gun. The Recoil Mechanism, 
M7, is of the hydropneumatic type, the 
recoil and counter-recoil rod and the re¬ 
coil control rod being longer than those 


GUN 

Weight.29,800 lb. 

Overall length.409.5 ins. 

Length of bore.50 calibers 

Muzzle velocity.2,950 f./s. 

Volume of chamber.5,156 cu. ins. 

Travel of projectile in bore.338.58 ins. 

Maximum powder pressure.38,000 Ib./sq. in. 


breechblock 

Rate of fire.1 rd./min. 

Range—maximum (approx.).35,000 yds. 

Range—minimum (approx.).22,000 yds. 

RECOIL MECHANISM, M7 
(Including Cradle) 

Type.Hydropneumatic 

Weight.7,021 lb. 

Recoil.50 ins. at 50° 

47 ins. at 10° 

CARRIAGE 

Weight without gun.39,300 lb. 

Trail spread (included angle).45° 

Elevation (maximum).50° 

Elevation (minimum).10° 

Traverse (maximum, right).15° 

Traverse (maximum, left).15° 

Total weight of gun, mechanism and 

carriage.69,300 lb. 

CANNON TRANSPORT WAGON, Ml 

Weight (loaded)...49,200 lb. 

Weight under front tires (loaded).15,200 lb. 


in the 240 mm howitzer recoil system. 
The gun is dismounted from the carriage 
for transport and loaded on the Cannon 
Transport Wagon, Ml. The carriage is 
transported on the Carriage Transport 
Wagon, M3. Dismounting and assembling 
of the gun and carriage arc accomplished 


Weight under rear tires (loaded).34,000 lb. 

Overall length (loaded).501 ins. 

Overall height (loaded).84 ins. 

Overall width.Ill ins. 

Wheel tread.. . .92 ins. 

Wheel base.192 ins. 

CARRIAGE TRANSPORT WAGON, M3 

Weight (loaded).46,900 lb. 

Weight under front tires (loaded).14,360 lb. 

Weight under rear tires (loaded).32,540 lb. 

Overall length (loaded).429% ins. 

Overall height (loaded).128% ins. 

Overall width.111 % ins. 

Wheel tread.92 ins. 

Wheel base.264 ins. 

TRUCK MOUNTED CRANE, M2 

Gross weight.. . .53,000 lb. 

Wheel base.168 1/2 ins. 

Overall length (without boom).298% ins. 

Overall height.130% ins. 

Overall width.108 ins. 

AMMUNITION 

Type of shell.H.E., Ml 03 

Weight of complete round.347.24 lb. 

Weight of shell as fired.240.37 lb. 

Weight of charge, propelling, NH 

powder. 106.77 lb. 

Weight of charge, bursting, TNT.20.90 lb. 

Weight of primer, percussion, electric, 

Navy, Mk. XJM1.10 lb. 


by the Truck Mounted Crane, M2, or by 
winches and cables on the tractors. 

CANNON TRANSPORT WAGON, Ml 

—This is a 6 wheel wagon with a steel 
chassis, designed to transport the 8" Ml 
gun and recoil mechanism. It is equipped 
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8 INCH GUN Ml— CARRIAGE M2 (Continued) 



8 INCH GUN, Ml, CARRIAGE, M2. GUN AND RECOIL MECHANISM SUPPORTED IN AIR BY CRANE, M2 


with wheels having divided rims and com¬ 
bat tires and tubes. Air brakes are sup¬ 
plied for control of the vehicle. 

CARRIAGE TRANSPORT WAGON, M3 

—This wagon is of the same general type 
as the Cannon Transport Wagon, Ml, 
with such modifications as are required 
for securing and transporting the 8" 
Carriage, M2. 


TRUCK MOUNTED CRANE, M2— This 

vehicle comprises a steel boom, rigging, 
and crane-operating cab and machinery 
mounted on a 6 wheel motor truck. 

Ammunition 

Ammunition for the 8" Gun, Ml, is of 
the separate-loading type. It consists of 
H.E. shell, M103, weighing 240 lb., with 
P.D. fuze, M51AI. 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Panoramic Telescope, Ml 2 
Telescope Mount, M30 
Elevation Quadrant, Ml 
Quadrant Adapter, M10 

Off Carriage Equipment 

B.C. Telescope, M1915A1, or M65 
Aiming Circle, Ml 
Graphical Firing Table, M22 









240 MM HOWITZER M1918M1A1— CARRIAGE M1918A2 STANDARD 



240 MM HOWITZER, MI918M1A1, ON CARRIAGE, M1918, IN FIRING POSITION 


PRINCIPAL CHARACTERISTICS 

Total weight of howitzer and carriage 


in firing position. 


.41,296 1b. 

Weight of howitzer. 


.10,790 lb. 

Weight of projectile. 


.345 lb. 

Weight of powder charge. 


.36 1b. 

Length of howitzer. 


.199.6 ins. 

Travei of projectile. 



Length of recoil, normal. . 


.44.83 ins. 

Diameter of bore. 


.9.45 ins. 

Maximum elevation. 


.60° 

Maximum depression. 


.1° 

Loading angle. 


.15° 

Maximum traverse, left or right 

• .. ..10° 

Number of grooves. 


.84 

Maximum range, approximate. 

.16,400 yds. 

Muzzle velocity. 


.1,700 f./s. 

Maximum pressure. 


33,000 Ib./sq, in. 

Maximum rate of fire. 

.1 round in 2 minutes 

Sustained rate of fire 

1 round in 5 minutes 


T he 240 mm howitzer is a heavy weapon 
for army artillery. Although the A.E.F. 
did not possess such materiel, its desira¬ 
bility was apparent, resulting in the 
American manufacture of 330 of the 
French designed howitzers and carriages. 

240 mm HOWITZER, M1918—A total of 
182 of these weapons were fabricated at 
the Watervliet Arsenal. All 240 mm how¬ 
itzers are of built-up construction. They 
consist of a tube, a jacket and a hoop with 
front and rear rollers for mounting. The 
breechblock is of the interrupted-screw 
type, hand operated by a lever which 
swings with the block and its carrier. As 
the howitzer uses separate-loading am¬ 
munition, a De Bange type obturator 
with a plastic gas-check pad is employed. 
The screw type firing mechanism is simi¬ 
lar to that on the 155 mm Howitzer, 
M1918; the 155 mm Gun, M1918M1, and 


the 8" Howitzers, Mks. VI and VIII-}^. 
The 240 mm Howitzer, M1918, is classified 
as Limited Standard. 

240 mm HOWITZER, M1918A1—This 
howitzer is identical with the M1918 
except for a change in the rifling. It is 
classified as Limited Standard. 

240 mm HOWITZER, M1918M1—These 
howitzers, numbered 183 to 330 in¬ 
clusive, were also built at Watervliet. 
They differ from the Ml918 only in hav¬ 
ing a greater exterior diameter in the ta¬ 
pered portion of the barrel forward of the 
hoop. This necessitates the use of different 
front roller spindles and front roller fast¬ 
ening screws. The 240 mm Howitzer, 
M1918M1, is classified as Limited 
Standard. 

240 mm HOWITZER, M1918M1A1— 

The M1918M1 takes the designation 
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240 MM HOWITZER M1918NI1A1— CARRIAGE M1918A2 (Continued) 


M1918M1A1 when rifled in the same 
manner as the M1918A1. It is classified as 
Limited Standard. 

240 mm HOWITZER CARRIAGE, M1918 

—The main components of the carriage 
are the platform, top carriage, cradle and 
sleigh. A hydropneumatic recoil system 
housed in the sleigh interlocks with the 
howitzer when in firing position. The re¬ 
coil and counter-recoil piston rods are 
fastened to the front of the cradle. The 
cradle also carries the elevating mecha¬ 
nism, a firing rod and a trunnion band 
which supports the cradle in the trunnion 
bearings in the top carriage. Since the 
weapon must be elevated to an angle of 
9.25° for loading, a quick-return mecha¬ 
nism is located on the cradle. 

The top carriage is formed by two steel 
flasks united by cross transoms and end 
plates. At the rear end are brackets which 
support the loading platform and crane. 

Because of their great weight, the how¬ 
itzer and carriage cannot be transported 
as a unit, but must be disassembled and 
divided into four loads consisting of the 
howitzer, the cradle with sleigh attached, 
the top carriage and the platform. Each 
load requires its own transport wagon and 
limber which are equipped with hand 
brakes and solid rubber tires. An erecting 
frame of structural steel is used for mount¬ 
ing and dismounting the platform and top 
carriage, while the cradle and howitzer are 
drawn into place by a cable attached to a 


tractor, or by a windlass fastened to the 
forward part of the top carriage. An am¬ 
munition attachment fitted to the erect¬ 
ing frame is used for lifting and placing 
projectiles on the shot trucks which run 
back and forth on tracks between the am¬ 
munition supply point and the howitzer. 
Each truck carries two projectiles. Car¬ 
riage, M1918, is classified as Limited 
Standard. 

240 mm HOWITZER CARRIAGE, 
M1918A2 — Conversion of all materiel 
for high-speed transport resulted in the 
development of a new Carriage, M1918A2, 
for the 240 mm Howitzers, M1918, 
M1918A1, M1918M1 and M1918M1A1. 
This new carriage differs from earlier 
models in that it has a loading angle of 
15° and can be loaded by hand instead of 
by a rammer. It is broken down into two 
loads instead of four, a truck-mounted 
crane being employed to manipulate the 
parts, thus eliminating the erecting frame, 
loading crane and loading platform for¬ 
merly needed. This carriage is classified 
as Limited Standard. 

CANNON TRANSPORT WAGON, M4 

—This wagon, developed by the Bucyrus- 
Erie Co., is used for carrying the howitzer 
section of the 240 mm howitzer when 
mounted on Carriage, M1918A2. It has air 
brakes and heavy-duty 13 x 24 bus and 
truck tires with self-sealing, bullet-proof 
tubes. Together with its load, it can be 
towed at a speed of 35 miles an hour. It 
is classified as Substitute Standard. 


CARRIAGE TRANSPORT WAGON, MS 

—This wagon is used to transport the 
240 mm Howitzer Carriage, M1918A2. Its 
brakes, tires and towing speed are the 
same as those of the Cannon Transport 
Wagon, M4. This carriage is classified as 
Substitute Standard. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Quadrant Sight, M1918A1 
Panoramic Telescope, M6 

Off Carriage Equipment 

Aiming Post, Ml 

Gunner’s Quadrant, Ml 

Bore Sight 

Aiming Circle, Ml 

B. C. Telescope, M65 or M1915A1 

Hand Fuze Setter, M21 

Graphical Firing Tables, Ml 4 (short range) and 
Ml 8 (long range) 


Ammunition 

Ammunition is in the form of separate¬ 
loading rounds, the propelling charge 
being assembled to provide six zones of 
fire. The projectile is H.E. shell, Mk. 
IIIA1, with either P.D. fuze, M51A1, or 
M.T. fuze, M67. 

References —TM 9-2005, v.3; TM 
9-340; TM 9-1340. 





CANNON TRANSPORT WAGON, M4, WITH BARREL OF EXPERIMENTAL 240 MM HOWITZER, Ml 

UNCLASSIFIED 
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240 MM HOWITZER MI-CARRIAGE MI-STANDARD 



240 mm HOWITZER, Ml, ON CARRIAGE, Ml, IN FIRING POSITION AT MAXIMUM LEFT TRAVERSE AND 15° ELEVATION 


PRINCIPAL CHARACTERISTICS 


HOWITZER, Ml 

Weight.25,100 lb. 

Overall length.336 ins. 

Length of bore.34 calibers 

Muzzle velocity.2,300 f./s. 

Volume of chamber.4,430 cu. ins. 

Travel of projectile in bore.268.16 ins. 

Maximum powder pressure.36,000 Ib./sq. in. 

Type of block mechanism . .Interrupted step thread 

Rate of fire.1 rd./min. 

Range (maximum).25,255 yds. 

Range (minimum)...12,000 yds. 

RECOIL MECHANISM, M8 

Type.Hydropneumatic 

Weight (including cradle).6,980 lb. 

Recoil.60 ins. 

CARRIAGE, Ml 

Total weight without howitzer.39,425 lb. 

(including cradle and recoil mechanism) 

Trail spread (included angle).45° 

Elevation (maximum).65° 

Elevation (minimum).15° 

Traverse (maximum).22V2° 

Traverse (minimum).22%° 


Total weight—howitzer, mechanism 


and carriage.64,525 lb. 

HOWITZER TRANSPORT WAGON, M2 

Weight under front tires (loaded).18,595 lb. 

Weight under rear tires (loaded).21,100 lb. 

Overall length (loaded).398 ins. 

Overall height (loaded).84 3ns. 

Overall width.107% ins. 

Wheel tread.80 ins. 

Wheel base.192 ins. 

CARRIAGE TRANSPORT WAGON, M3 

Weight under front tires (loaded).16,740 lb. 

Weight under rear tires (loaded).25,440 lb. 

Overall length (loaded).370 ins. 

Overall height (loaded).120 ins. 

Overall width (loaded).114 ins. 

Wheel tread.80 ins. 

Wheel base.240 ins. 


AMMUNITION 

Weight of projectile (H.E. shelf. Ml 14). . . 360 lb. 
Weight of projectile explosive charge. ... .54 lb. 


Type of loading.Separate 

Weight of propellant powder.78 lb., 8 oz. 

Weight of complete round.438 lb., 8 oz. 


I n 1919 the Caliber Board recommended 
the development of a new 240 mm how¬ 
itzer for the Field Army. This howitzer 
was to be more powerful than the 240 mm 
Howitzer, M1918, and have a maximum 
range of 25,000 yards. Preliminary studies 
were made in 1920 and 1921, but the 
project was suspended in 1924, being held 
in abeyance until it was formally resumed 
by the Ordnance Department in Decem¬ 
ber, 1939. 

O.C.M. 15791, dated 9 May 1940, 
approved the military characteristics of 
the Howitzer, Tl, Carriage, Tl, Heavy 
Carriage Limber, T4, and Howitzer Trans¬ 
port Wagon, T2. O.C.M. 16362, dated 
27 December 1940, approved the design 
of the pilot materiel. O.C.M. 17240, dated 
18 September 1941, approved the no¬ 
menclature of these items, for future 
standardization, as 240 mm Howitzer, 
Ml, with Recoil Mechanism, M8; 240 mm 
Howitzer Carriage, Ml; Cannon Trans¬ 
port Wagon, M2, and Carriage Transport 
Wagon, M3. It also approved the Pano¬ 
ramic Telescope, Ml2, the Telescope 
Mount, M30, and the Elevation Quad- 
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240 MM HOWITZER Ml— CARRIAGE Ml (Continued) 


r«'*,rtU M L standard sight mg equipment 
for t.li*? wr;». Tbi* materiel wa.« rce* un¬ 
til cm fed for approval a* required t.y|>e*, 
a* adapted type*. and as <tamlard arti¬ 
cle*, by < M \l 2TO2X dated 3 M,iv 
19 Id. 

140 mm HOWITZER, Ml The Howit- 
wr, M l, minijls of a built-up tube and a 
breech mechanism equipped with an in¬ 
terrupted 'tf }i thread, rotating drop ty|*c* 
breeehbkiek. The* recall mechanism is 
below the howitzer. ami the n undcr-recoil 
mechanism, of the iivdmpneurnsitic type, 
is housed m two cylinder* mounted on 
the top of the cradle. 

CARRIAGE, Ml The M 1 carriage, to¬ 
gether with the Tr«n*jH>rt Wagons M2 
and M3, designed and manufactured by 
the Bucynis-Krie f oinpanv in I'ollabora¬ 
tion with the Ordnance I >epar!mrni. can 
1 k> used interchangeably with either the 
230 mrn Howitzer. M 1. or the 8 inch Coin* 
Ml. The carriage, which has split trails, 
consists of a cradle Mjpjrorting the how¬ 
itzer and recoil and reeufwrrator cylinders; 
the top carriage, in which the cradle is 
trunnioned. the lad tom carriage, and the 
trails. 'The elevating mechanism consists 
of spur gears that are baked by a targe 
friction brake, The traversing mechanism 
is locked by a worm mechanism. Both 
mechanisms are hand operated. Knch 
trail has ‘'spades" near the center, and 
floats at the rear end, to stabilize the car¬ 
riage during firing. It is necessary to ex¬ 
cavate a pit to dear the recoiling parts 
at high angles. For trunsjiort the materiel 



240 mm HOWlTZCK, Ml, IN RHINO POSITION 
AT 64 ItlVATlON 


is divided into two loads, carried on trans- 
jx»rt wagon*. One loud consists of the 
howitzer and recoil mechanism assembly. 
The other loud is eoni|>osed of the re¬ 
mainder of t he carriage ami trails. Mount¬ 
ing and dismounting of the howitzer and 
carriage and the placing of the loads on 
the transport wagons is accomplished by 
means of the Truck Mounted Crane, M2, 
or by means of winches on the tractors. 

CANNON TRANSPORT WAGON, Mt 

This wagon is a steel frame chassis with 
b divided run wheels equipjied with com¬ 
bat tires and tubes, ami air brakes. The 


front is pivoted for steering. It can be 
towed at speeds up to 25 miles an hour 
when loaded. Manually operated parking 
brakes are also provided. 

CARRIAGE TRANSPORT WAGON, M3 

—This wagon is of the same general type 
as the Transport Wagon, M2, with such 
structural modifications as are required 
for securing ami transporting the 240 mm 
howitzer carriage ami spades, floats, etc. 

Both transport wagons were approved 
as required types, adopted types, sub¬ 
stitute standard articles, by O.C.M. 
20328, dated 0 May 1943. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 
Panoramic Telescope, Mli 
Telescope Mount, M30 
Elevation Quadrant, Ml 
Quadrant Adapter, M1Q 

Off Carriage Equipment 
B.C, Telescope, M1915A1, or M65 
Aiming Circle, Ml 

Graphical Firing Tables, M9 (short range) and 
Ml9 (long range) 

Hand-fuze Setter, MSI 

Ammunition 

Ammunition for the 240 mm Howitzer, 
Ml, is in the form of separate-loading 
rounds. It consists of H.E, Shell Ml 14, 
weighing 300 pounds, with P.D, fuze, 
Mol A3,or M .T. fuze, M67A2. The powder 
charges provide four zones, with muzzle 
velocities of 1,500, 1,740, 2,020 and 2,300 
feet per second. The maximum range is 
25,275 yards. 






8 INCH GUN MK.VI, MOD. 3A2-RAILWAY MOUNT M1A1— STANDARD 



U#l Vi*w *< • l*OH OUN, MIL VI. MJAJ. ON RAHWAY MOUNT. Ml. with Own at 0 tUvollon and Outrlagw* If. 


PRINCIPAL CHARACTERISTICS 


D*pth of rifling 
Length of bore 
Length of rifling 
Type of breechblock 
Type of firing mechomwn 

Type of rifling Right hand, uniform 

Weight of gun with breech meehoniwn 
Maximum range (260 lb, thetl) 

Maximum **»tc* powd#» pre-itwre 
Munfe energy {A P, 260 lb ihell) 

Mux lie velocity 

A P , 260 lb . Mk XX (Normal charge) 
(Super chorg#) 

H E,, 2*0 lb , Ml03 (Normal charge). 

(Super charge) 

Weight of powder charge (Normal) 

Weight of powder charge (Super) 

Mount, 8 inch Gun, Railway, M! At 
Broket, type 
Maximum elevation 
Maximum firing elevation 

Minimum elevation 

Minimum filing elevation 

Overall weight (carriage and gun) 

RECOIL MECHANISM 

Final air premue in recuperator 
Final liquid pretwie in intenttfier 
Initial ai* pt#t«v*» in lecupmaror 
Initial liquid fwetfut* in intemifiet 
Normal recoil 

traveling dimensions 

Height. 

Length overall 

Width 

Trover** 


.07 in. 
45 caliber* 
288.79 in*. 
Interrupted tcrew 
Electrical and perc union 
twit#, on# turn in 25 caliber* 
42,000 lb 
32,000 ydt (approx ) 
38,000 Ib./iq in 
15,300 fl.uont 

2,100 #./*. 
2,750 f /». 
2,150 f,/t. 
2,840 L/i, 
75 lb , 12 oi. 
108 lb,, 8 or. 

Mechanical, air operated 
45 
45 
-5 
0 

230,000 lb. 


2,683 lb /*q. in, 
3,065 lb /*q. in. 
1,600 lb /*q, in, 
1,828 Ib./iq. in. 

27 in*. 


UNCLASSIFIED 


13 ft., 10 in*, 

49 ft , 4 in*. 
10 ft., 3 int, 
360 (continuout) 


ijtirin^ I hr fir>t World War, railway Artillery played an in- 
I# rmi singly important part in major operations. Mortars 
ami guns removed from seaeo&si. fortifications* together with 
cert am naval guns, wen* mounted on improvised railway mounts 
fW .service in k ranee. Most of these mounts were expedients 
lacking wide traverse, high elevation and ease of emplacement. 
-Many of them were of the rolling or sliding types no longer 
utilized because of the time needed for emplacement ami the 
return of the gun to buttery after firing. 

h(Torts to improve the design of railway mounts continued 
aftrr the war. culminating in the .V Railway Mount, Ml At, 
lor tin- n torn, Mk. V I, Mori, d\2. This combination com prists 
I lie most modern railway materiel possessed by the I S. Army. 
It intended for employment by either a field army or the 

• oast defense forces, 

• INCH GUN, MK. VI, MOD. 3A* The barrel is of built-up 
construction with a liner, tube, jacket and hoops of nickel steel. 
A nickel steel locking ring holds the liner in position. The breech 
mechanism is a modified Navy design, Mk. V, with an obtura¬ 
tor; a breechblock of the tray-supported Welin stepped thread 
type; a breech operat ing crank and gears, and a firing lock using 
a combination electric and percussion primer. This gun is classi¬ 
fied us Standard. 

* INCH RAILWAY MOUNT, M 1 A 1 The mount consists of a 
t»|, carnage rotating on a drop frame car body of cast ami 
Mrmlurat -led riding upon two six-wheeled standard gauge 
.O-fon trucks. It. is equipped with air brakes and hand brakes 
and Standard couplers. The base ring is an integral part of the 
ear I he gun rests in a cradle which serves as a slide for the gun 
and carries the reeod and recuperator mechanisms. The cradle 
is supported in the side frames ,,f the mount by its trunnions. 
A mam platform of structural steel rotates with the top carriage. 
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8 INCH GUN NIK. VI, MOD. 3A2— RAILWAY MOUNT M1A1 (Continued) 


and a steel plate breech platform extends 
rearward from the breech end of the 
cradle. The traversing and elevating 
mechanisms are of the regular barbette 
type design, employing worm and spur 
gears operated by handwheels. The recoil 
mechanism is of the hydraulic type, while 
the recuperator is of the pneumatic 
variety. 

A heavy counterweight at the breech 
end enables the gun to be mounted well 
toward the front, making the use of equi- 
librators unnecessary. Projectiles and 
powder are transferred from the ammuni¬ 
tion car to the mount car by means of an 
overhead trolley and hoist. Two cranes at 
the rear corners of the main platform 
then lift the projectiles to a loading 
trough with an angle of -5° down which 
they are slid by hand into the breech of 
the gun. 

Eight tubular steel outriggers with 
floats act as supports to prevent the 
mount from tipping or sliding when fired. 
Four lifting jacks in the corners of the 
base plate raise the mount for insertion 
of eight firing pedestals under the base 
plate. The weapon may be emplaced for 
all-round fire within a few hours of reach¬ 
ing its destination. The 8" Gun Railway 


Mount, M1A1, is classified as Standard. 

The 8" railway materiel is accompanied 
by a modified commercial steel box car for 
ammunition, a Fire Control Car, M2, 
and a Machine Shop Car, Ml, equipped 
for making necessary repairs to the gun 
and mount in the field. These cars are all 
classified as Standard. When traveling a 
gondola or flat car is required at the front 
end of the mount. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, M20 
Elevation Quadrant, Ml 
Panoramic Telescope, M8 

Off Carriage Sighting Equipment 

Clinometer, M1912A1 
Gunner’s Quadrant, Ml 
Bore Sight 

Equipment in Fire Control Car 

Fire Adjustment Board, Ml 
Range Correction Board, Ml A1 
Deflection Board, Ml 


Data Transmission System, M9, of which Azimuth 
Indicator, M5, and Elevation Indicator, M5, are 
on carnage. The other elements are in the Fire 
Control Car. 

Plotting and Relocating Board, Ml 
Spotting Board, M3 
Percentage Corrector, Ml 
Set-forward Rule, Type B 
Prediction Scale, Ml 
Generating Unit, Ml 

Ammunition 

Ammunition is in the form of separate 
loading rounds. The standard service pro¬ 
jectiles are A.P. shell, 260 lb. (Navy), 
Mk. XX, with B.D. fuze, Mk. X, and 
H.E. shell, 240 lb., M103, with P.D. 
fuze, M51A1, Model 1, with booster, 
M21A1. 

Subcaliber Gun 

For practice in laying and firing the 
8" gun a 75 mm subcaliber gun is mounted 
in the bore of the larger gun. 

References —TM 9-2005, v.4; TM 
9-463; TM 4-210. 



8 INCH GUN, MK. VI, MOD. 3A2, ON RAILWAY MOUNT, Ml, with Gun at 45° Elevation and Outriggers in Place 
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SEACOAST EMPLACEMENT FOR 155 MM MOBILE GUNS-PANAMA MOUNT 



PANAMA MOUNT FOR SEACOAST EMPLACEMENT OF 155 mm MOBILE GUNS, WITH 155 mm GUN, M1918M1, ON GUN CARRIAGE, M1918 


T he 155 mm field guns are the only mo¬ 
bile weapons regularly used as seacoast 
artillery. Since the 60° traverse of the 155 
mm gun is insufficient for harbor defense, 
the gun is mounted on a concrete em¬ 
placement designed by the Corps of En¬ 
gineers. The emplacement, known as the 
“Panama Mount,” consists of a centrally 
located, round base, raised above a semi¬ 
circular rim. The gun carriage rests on the 
base, the altitude of which provides a re¬ 
coil pit and allows the gun to be fired at 
a greater elevation than would be possible 


otherwise. The spade plates are removed 
from the ends of the trails and are re¬ 
placed by plates which fit a curved rail 
embedded in the semicircular rim of the 
emplacement. This permits the carriage 
to be rotated 180°. The additional 60° 
traverse of the gun thus makes a 240° 
field of fire practicable. 

Sighting and Fire Control 
Equipment 

When the 155 mm gun is used as coast 
artillery materiel, the following sighting 


and fire control equipment is employed. 

In Panama 

Telescope Mount, M4 
Panoramic Telescope, M3A1 
Telescope, M1909A1 

Outside Panama 

Telescope Mount, M6 
Panoramic Telescope, M4 
Telescope, M1909A1 

Future Installations 

Telescope Mount, M6A1 
Panoramic Telescope, M8 

References —TM 4-210; TM 9-2005, 
v.4. 




6 INCH BARBETTE CARRIAGE Ml— STANDARD 


HYDRAULIC UNIT "A” END AND RESPONSE 
RECOIL CYLINDER 
RECOIL BAND 


SHIELD 


COUNTERWEIGHT 
ELEVATING RACK 


CRADLE 

GAS EJECTION 
PIPING 


BREECH MECHANISM- 


CRADLE TRUNNION 
RECOIL SPRING CYLINDER 
ELEVATING MECHANISM 
CLUTCH CONTROL 
OIL EXPANSION TANK 



REDUCTION GEAR 
ELECTRIC MOTOR 


LOADING CARRIAGE 
LOADING PLATFORM 
SIDE FRAMES 
RELIEF VALVE 


CLIP 
RACER 
BASE RING 


PHANTOM VIEW OF RIGHT SIDE OF 6 INCH BARBETTE CARRIAGE, MI 


T he 6" Barbette Carriage, Ml, is a mod¬ 
ernization of earlier types of seacoast 
weapons. It was instituted for the pur¬ 
pose of supplying the United States with 
coast defense guns and carriages capable 
of protecting bases and harbors against 
cruisers and destroyers. Military charac¬ 
teristics of the carriage were approved in 
O.C.M. 15930, dated 5 July 1940, and 
standardization was approved in O.C.M. 
17748 of 5 February 1942. 

The Barbette Carriage, Ml, was de¬ 
signed to utilize 6" Guns, M1903 and 
M1905, on hand in considerable numbers. 
Since either gun can be fired at the rate 
of six rounds a minute, it has the speed 
of service possessed by a light gun in 
combination with a destructive power 
approaching that of the larger calibers. 
It may be used effectively against ships 
moving at 27 knots within 3,000 yards of 
the emplacement, or at a maximum range 
of 25,000 yards. 

GUN/ M1903—The gun is of built-up 
construction without a replaceable liner. 
When it is no longer accurate, a similar 
new gun of monobloc construction can be 


substituted for it. A breechblock of the 
interrupted thread variety is supplied with 
a firing mechanism for both percussion 
and electric primers. 

GUN, M1905—The main difference be¬ 
tween this gun and the M1903 is in the 
location of the center of gravity. This is 
compensated for by adjustable stops on 
the cradles. 

BARBETTE CARRIAGE, Ml—The car¬ 
riage is designed for 360° traverse at a 
rate of not less than a second. A 
hydrospring recoil mechanism is em¬ 
ployed. Elevation is accomplished by 
hydraulic power drive. In order to afford 
protection to the crew and carriage from 
bombing and shell fire, a deep shield of 
Q" armor plate is placed overhead, in 
front and on both sides. The shield is open 
in the rear to permit service of the piece. 

Sighting and Fire Control 
Equipment 

Sighting equipment consisting of the Telescope, 
M31, and Mount, M35, is provided for Case II 
pointing. On carriage data receivers are provided 
for Case III pointing. Off carriage equipment varies 
with different gun batteries. 


PRINCIPAL CHARACTERISTICS OF 
6 INCH BARBETTE CARRIAGE, Ml , 
WITH GUN, Ml905 

Weight of gun, carriage, shield, and 

base ring. ”1 76,000 lb . 

Weight of gun.22,000 lb. 

Length of bore.50 cals. 

Number of grooves in barrel.7^ 

Twist, one turn in.25 cals. 

Weight of A. P. projectile.105 lb. 

Muzzle velocity .2,800 f./s. 

Maximum range.27,500 yds. 

Maximum powder pressure.38,000 Ib./sq. ir*. 

Maximum elevation.47 

Minimum elevation.”5° 

Traverse.360 Q 

Normal recoil.19 ins. 

Type of breechblock.interrupted screw 

Type of recoil mechanism.hydrospring 

Ammunition 

Ammunition is in the form of separate 
loading rounds. It consists of A.P. Shelly 
Mk. XXXIII, and A.P. Shell, M19U, 
both furnished with B.D. fuze, M60; H.DT . 
Shell, M1911, with B.D. fuze, M60, and 
H.E. Shell, Mk. II, with P.D. fuze, M4*? 
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8 INCH GUN MK.VI, MOD. 3 A2— BARBETTE CARRIAGE MI-STANDARD 



THREE-QUARTER REAR VIEW OF 8 INCH GUN, MK. VI, MOD. 3A2, ON BARBETTE CARRIAGE, MI 


PRINCIPAL CHARACTERISTICS 


T he 8" Gun, M1888, on Barbette Car¬ 
riage, Ml892, was the only .8* materiel 
emplaced on fixed mounts until the 
adoption of the 8" Gun, Mk. VI, Mod. 
3A2, mounted on Barbette Carriage, Ml. 
This latter combination of gun and car¬ 
riage permits fire at a maximum range 
more than twice that of the earlier weapon. 

8 INCH GUN, MK. VI, MOD. 3 A2—This 
is the same gun used with the 8" Railway 
Mount, MlAl. 

8 INCH BARBETTE CARRIAGE, Ml— 

The barbette carriage consists of a base 
ring bolted to a concrete emplacement, a 
traversing roller system, and a gun-sup¬ 
porting structure. 

A tubular cradle containing the recoil 
and recuperator cylinders, the elevating 
rack, a liquid pump, air-pressure gage, 
air-charging and maneuvering valve and 
the breech platform is supported by trun¬ 
nions in the side frames of the top carriage. 
The cradle serves to guide the gun in 
recoil and counter recoil. 

The top carriage consists of the racer, 
the side frames, the front and rear tran¬ 
soms, the main platforms for securing the 
piece, dust guards and the racer clips. 

The hydraulic recoil system is com¬ 
posed of a long and a short recoil cylinder. 
The recuperator system is pneumatically 
operated and consists of a cylinder and a 
plunger. An intensifier and air-charging 
mechanism is used to maintain pressure 
on the liquid seal in the stuffing box around 
the recuperator plunger and facilitates 
charging the recuperator. 

The elevating mechanism is mounted 
on the right side frame of the top car¬ 
riage. Emergency elevation and depression 
stops are provided. 

The traversing mechanism is placed on 
the right side of the mount. An azimuth 
indicator drive mechanism pinion meshes 
with the data receiver drive rack on the 
base ring. An azimuth index plate gradu¬ 
ated in tenths and fifteenths of a degree 
is mounted on the main platform. 

A loading stand and trough facilitate 
loading of the gun and the ramming of 
projectiles. 

The gun may be fired electrically by a 
firing pistol used in conjunction with a 
gun commander’s push button. The gun 
c annot be fired until a complete circuit 
has been established. Current for the fir- 


Totct! weight of gun and carriage.. . .103,000 lb. 

Weight of gun and band.55,000 lb. 

Weight of carriage.103,000 lb. 

Overall length of gun.369 ins. 

Length of barrel.45 cals. 

Number of grooves in barrel.64 

Rifling, uniform R.H., one turn in..25 cals. 

Muzzle velocity (260 lb. shell).2,750 f./s. 

Total traverse.360° 

Depression, maximum (loading angle).—5° 

Elevation, maximum.45° 


Maximum range, A.P. 260 lb. projectile 

32,980 yds. 

Maximum range, H.E. 240 lb. projectile 

35,635 yds. 

ing circuit is furnished by a storage battery. 

Certain Ml carriages (Nos. 1 to 4 inclu¬ 
sive) are fitted with a counterweight on 
top of the cradle over the trunnions, car¬ 
riages Nos. 5 and upward do not have this 
counterweight, the trunnions being placed 
lower on the cradle than is the case with 
the lower numbered carriages. 

Carriages Nos. 1 to 4 inclusive have a 
simple elevation disk for showing eleva¬ 
tion of the gun, and a similar azimuth 
disk. On carriage No. 5 and upward, the 
finished surface of a lug on the upper right 
side of the cradle is not level and is not in¬ 
tended as a seat for the gunner’s quadrant. 

Subcaliber Gun 

For practice in laying and firing the 8" 
gun a 75 mm gun is mounted in the bore 
of the larger gun. 


Muzzle energy (A.P, 260 lb. shell). 15,300 ft.-tons 


Rale of fire, approximate.2 rds./min. 

Construction of gun.Built-up 

RECOIL 

Distance.27 ins. 

Mechanism type.Hydraulic 

Number of cylinders.2 

COUNTER RECOIL 

Mechanism type.Pneumatic 

Number of cylinders.1 


Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, M35; Telescope, M31 

Off Carriage Equipment 

Off carriage fire control equipment is of the usual 
seacoast artillery type, the instruments for the 
individual position being determined by the local 
coast-defense commander according to the nature 
of the fire control system used in that area. 

Ammunition 

Ammunition is in the form of separate 
loading rounds. The standard service pro¬ 
jectiles are A.P. shell, 260 lb. (Navy), Mk. 
XX, with B.D. fuze, Mk. X, and H.E. 
shell, 240 lb., M103, with P.D. fuze, 
M51A1, Model 1, with Booster, M21A1. 

References —TM 9-2005, v.4; TM 
4-210. 
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12 INCH GUNS MI8yMZ,MI8y3AJ,mi0y3miAZ,ffll0y3iniA3 
BARBETTE CARRIAGE M1917— SUBSTITUTE STANDARD 


T he 12" Guns, M1895A2, M1895A3, 
M1895M1A2 and M1895M1A3, on 
Barbette Carriage, M1917, are classified 
as Substitute Standard. There is ^ no 
Standard 12" weapon in service, 
although a new model barbette carriage 
to meet modern requirements is under 
development. All older models are classi¬ 
fied as Limited Standard. 



12 INCH GUNS OF 1895 TYPE— These 
guns are of built-up construction, with 
variable rifling. The breechblock is of 
the Stockett, thrce-cycle, tray-supported 
type, consisting of a cylindrical, single¬ 
thread, slotted block operated by hand. 
A seacoast firing mechanism, M1903, is 
housed in a seat on the rear end of the 
obturator spindle, and is designed for 
firing primers electrically. 

12 INCH BARBETTE CARRIAGE, M1917 

—The Barbette Carriage, M1917, was 
developed from 1917 to 1922 without 
parapets or shields. Casemates are now 
being built over all carriages. The mount 
is constructed in the usual manner for a 
barbette carriage. The gun is carried in 
a cradle which contains the recoil and 
counter-recoil system. The hydraulic re¬ 
coil mechanism permits a 30 inch recoil. 
Counter recoil is accomplished by a 4 
cylinder, spring-type recuperator assem¬ 
bly. Return of the gun to battery is eased 
by a plug-type counter-recoil buffer. 

The elevating mechanism, of the screw 
type, is motor driven, but in case of power 
failure the gun can be elevated by hand. 
Traversing is by handpower only, the 
mechanism consisting of a spur gear mesh¬ 
ing with a circular rack inside and con¬ 
centric with the base ring. The top car¬ 
riage is bolted to a racer which rides on 
rollers between it and the base ring and 
rotates with the racer when the travers¬ 
ing handwheel is turned to operate the 
spur gear. 

An azimuth circle and index are em¬ 
ployed in laying the piece for direction. 
The azimuth and elevation setters work 
below the ground level. 

Ammunition is served to the gun on 
shot trucks and powder trays operating 
on the surface of the ground. Loading is 
by hand, but experiments are under way 
to develop a suitable electric rammer for 
this weapon. 


12 INCH GUN, Ml895, ON BARBETTE CARRIAGE, tfll917 


PRINCIPAL CHARACTERISTICS 


Total weight of gun and carriage. . . .406,700 lb. 

Weight of gun and band.11 8,200 lb. 

Overall length of barrel.36.9 ft. 

Length of barrel.35 cals. 

Rifling.twist 1-50 to 1-25 

Number of grooves.72 

Muzzle velocity (1,070 lb. proj.).2,250 f./s. 

Total traverse in casemate.145° 

Depression, maximum.0° 

Elevation, maximum.35° 

Maximum range, 1,070 lb. projectile. 27,600 yds. 
Maximum range, 975 lb. projectile. . 30,100 yds. 
Maximum range, 900 lb. projectile. .29,200 yds. 

Volume of powder chamber.12,403 cu. ins. 

Maximum powder pressure.38,000 Ib./sq. in. 

Life (full charge).350 rounds 

Rate of fire.1^3 rds./min. 

Construction of gun. Built-up 

Muzzle energy.36,754 ft. long tons 


Recoil 

Distance.30 ins. 

Mechanism type.Hydraulic (grooves) 

Number of cylinders.1 

Counter recoil 

Mechanism type.Spring 

Number of cylinders.4 


Buffer type.Hydraulic plug type 

Primers.Combination electric and friction 


Sighting and Fire Control Equipment 

On Carriage Equipment 

Telescope Mount, M1912M1, 3" 

Telescope, Ml 912, 3" 

Six carriages have T11 Data receivers. Receivers for 
Ml 0 Data Transmission System to be applied to 
other carriages. 


Breechblock Off Carriage Equipment 

Type.Stockett Off carriage fire control equipment is of the 

Single or step cut.Single usual seacoast artillery type, the instruments for 

Operating handles.1 the individual position being determined by the 

Operation.Hand only local coast defense commander according to the 

Firing mechanism.Seacoast, Ml903 nature of the fire control system used in that area. 


REAR VIEW OF 12 INCH GUN, Ml895, ON BARBETTE CARRIAGE, M1917 



Subcaliber Gun 

Subcaliber equipment for these 12" 
Guns comprises the 75 mm Gun, which 
is mounted in the bore of the larger 
weapon. 

UNCLASSIFIED 


Ammunition 

Service ammunition for the 12" Gun, 
M1895M1, is in the form of separate load¬ 
ing rounds. It consists of A.P. Shell, Mk. 

Ililllilll OFFICE CHIEF ^ 


VI, with B.D. Fuze, Mk. X, and H.E. 
Shell, Mk. X, with P.D. Fuzes,-M46 and 
M47. 

References —TM 9-2005, v.4; TM 
9-2400; FM 4-60. 
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16 INCH GUN MK. II, MOD. 1— BARBETTE CARRIAGE M5-STANDARD 



16 INCH GUN, MK. II, MOD. 1, ON CARRIAGE, M5 


T he 16 inch gun is the largest and most 
powerful American coast defense 
weapon. The Mk. II, Mod. 1, gun with its 
recoil mechanism and cradle, is of Navy 
design. The Barbette Carriage, M4, was 
designed by the Army as a modification 
of the earlier 16 inch Barbette Carriage, 
M1919. The gun is mounted in a case¬ 
mate type of emplacement. 

16 INCH GUN, MK.il, MOD.1-This gun 
is of built-up construction. It consists of a 
tube, liner, jacket, hoops, rings, recoil 
band and a breech mechanism with closing 


cylinders and gas-ejector systems. Rota¬ 
tion of the gun during recoil and counter 
recoil is prevented by a stake-in key. 
Automatic elevating stops confine ele¬ 
vation or depression within prescribed 
limits. 

The breechblock is of interrupted- 
thread design, dropping, on hydraulic buf¬ 
fers when opened. It is opened by hand, 
but is closed by a piston actuated by com¬ 
pressed air. The Firing Lock, Mk. I, 
resembles the firing lock on all Navy 
cannon employing separate-loading am¬ 
munition. It uses a combination electric- 


percussion primer which may be fired by 
electricity or by lanyard. 

After each round, the bore of the gun is 
blown free of gases by a jet of compressed 
air. 

BARBETTE CARRIAGE, M4—The main 
structure of the carriage consists of two 
side frames which support the tipping 
parts and provide trunnion bearings for 
the cradle; a front transom tying together 
the side frames; floor beams to support 
the floor of the mount and stiffen the 
racer; a cast-steel racer bolted to the side 
frames and riding on conical rollers rest- 


PRINCIPAL CHARACTERISTICS 


16 INCH GUN, MK. II, MODEL 1 


Weight of gun with band. 

Weight of gun without band. 

Caliber. 

.307,185 lb. 

.287,050 lb. 

Length of bore. 

Length (muzzle to rear face of breech ring). 

w e ,ght oi proiect.ie {££ p ;;;;;;;;;;;;;; 

Weight of powder charge (for both Mk. XII and Mk. II, 
Chamber pressure. 

Muzzle velocity { ^ ‘ ..;. 

Range (46* elevation) { ;;;;;; 

Travel of projectile in barrel. 

.821 ins. 

.2,240 lb. 

. 2,100 1 b. 

M2, full charge).672 lb. 

.38,000 Ib./sq. in. 

.2,650 f./s. 

.2,750 f./s. 

.45,100 yds. 

.44,670 yds. 

Capacity of powder chamber. 

Rifling: 

Length. 

675 992 ins 

Number of grooves. 

OA 


16 INCH BARBETTE CARRIAGE, M4 

Weight of carriage without shield, gun and band. 

Total dead load on emplacement including shield. 

Weight of recoiling parts including gun and band. 

Weight of tipping parts including gun and band. . 
Weight of tipping parts not including gun and band. , . . 

Weight of base ring and stationary parts. 

Weight of traversing parts including shield. 

Weight of air compressor. 

Traverse. 

.665,315 lb. 

.1,172,500 lb. 

.316,853 lb. 

. 385,377 lb. 

.78,192 lb. 

.186,426 lb. 

.986,074 lb. 

.4,200 lb. 

145° 

Maximum elevation. 

. 46° 

Maximum depression. 

Normal recoil. 

.Depends on location 

/ID 

Maximum recoil. 49 Jns ‘ 


UNCLASSIFIED 



REAR VIEW OF 16 INCH GUN, MK. II, MOD. 1 WITH GUN 
ELEVATED, SHOWING RECUPERATOR CYLINDERS 
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16 INCH GUN IWK. II, NIOU. I—BARBETTE CARRIAGE W13 (Continued) 


ing on the upper surface of the base ring; 
a base ring of four sections bolted together 
and anchored in a concrete foundation, 
and a traversing rack bolted to the out¬ 
side of the base ring. 

The gun is supported in a cradle of 
gridiron design with trunnions so located 
in relation to the center of gravity of the 
tipping parts that there is a slight breech 
preponderance when the gun is loaded and 
a muzzle preponderance when it is un¬ 
loaded. This feature, together with anti¬ 
friction bearings at the trunnions, per¬ 
mits the gun, after it is fired, to be dropped 
smoothly to loading position by a spin of 
the handwheel. 

The recoil mechanism consists of a sin¬ 
gle recoil cylinder and three recuperator 
cylinders. The recoil cylinder is located on 
the under side of the cradle, while the re¬ 
cuperator cylinders are assembled at the 
top. Recoil is controlled hydraulically, 
but recuperation is accomplished by the 
hydropneumatic method. Buffer action 
for counter recoil is obtained by means of 
a buffer plunger functioning in a cavity 
in the recoil cylinder head. 

The elevating mechanism comprises 
two spur-gear racks mounted on either 
side of the cradle, the anti-friction mech¬ 
anism incorporated in the trunnion bear¬ 
ings, a Watcrbury hydraulic speed gear, 
shafts, trains of gears leading to the hand- 
wheel and the elevating motor. A buffer 
in each side frame stops the gun at either 
extreme of elevation without serious jar¬ 


ring. Friction handbrakes are included in 
the mechanism. Elevation is normally ef¬ 
fected by electric motor through the speed 
gear, but there are handcranks for manual 
operation in case of power failure. 

An elevation data receiver, part of the 
Data Transmission System, M5, gives the 
correct elevation for the gun and makes 
unnecessary the range disk used in earlier 
16 inch barbette carriages. 

The carriage can be traversed either by 
hand through a train of bevel and spur 
gears leading from the slow- and high¬ 
speed handwheels to the traversing rack 
on the base ring, or by an electric motor 
through a Waterbury speed gear. 

An azimuth data indicator is located 
near the left traversing handwheel for 
tracking in azimuth with off carriage fire 
control equipment which transmits azi¬ 
muths mechanically to one of the dials of 
the indicator. 

The carriage is mounted in a circular 
pit so that all mechanism is below the 
ground level. Additional protection is af¬ 
forded by an armored shield 4 inches thick 
with side walls 12 feet high. 

Ammunition trucks are loaded at the 
magazines, pushed to the carriage by 
hand and unloaded onto parking tables in 
rear of the mount whence it is rolled onto 
the rammer. A power rammer operated 
by an electric motor through a hydraulic 
speed gear is utilized to increase rapidity 
of fire and to insure uniform seating of 


the heavy projectile. In case of power 
failure, manual loading may be accom¬ 
plished by two handcranks each manned 
by four men. 

Electric power for operating the various 
mechanisms of the carriage is produced by 
a Diesel engine generator located in the 
emplacement. An overhead trolley is 
provided as an alternate means of trans¬ 
porting projectiles. The M4 Carriage is 
now Substitute Standard. 

BARBETTE CARRIAGE, M5—The chief 
differences between Carriages, M4 and 
M5, are that in the M5 roller bearings 
replace the trunnion anti-friction device 
of the M4; the air compressor, compressor 
motor, and air tanks are removed from 
the carriage; a redesigned traversing 
mechanism with a motor of greater horse¬ 
power raises the traversing rate to 3.5°* 
per second, and a new type of hydraulic 
speed gear is employed. Increased power 
of the rammer motor is also a factor iix 
faster operating speed of the Carriage, 
M5. 

Compressed air for scavenging and for 
closing the breechblock of the M5 is 
brought through piping from the power 
room to the carriage. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Telescope Mount, M35 
Telescope, M31 



16 INCH GUN, MK. II, MOD. 1, ON MOUNT, M4, MOUNTED IN A CASEMATE 


UNCLASSIFIED 


Off Carriage Equipment 

This may vary depending upon the system of posi¬ 
tion finding and the type of plotting room equip¬ 
ment used. 

Ammunition 

Ammunition for the 16 inch gun, Mk:. 
II, Ml, is in the form of separate loading 
rounds. It consists of A. P. shell, Mk. Xlt, 
with B.D. fuze, Mk. X, and A. P. shell , 
Mk. II, M2, with B.D. fuze, Mk. X. 

Subcaliber Gun 

Subcaliber equipment for the 16 inclx 
Gun, Mk. II, Ml, consists of a 75 mr** 
gun for mounting in the bore of the larger 
gun. 

References —TM 9-2005, v.4; TiVX 
9-471. 
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37 mm TANK GUN, M6. RIGHT-SIDE VIEW WITH 
BREECH-OPERATING MECHANISM ASSEMBLED 



T he 37 mm tank guns were developed 
from the 37 mm Antitank Gun, M3, 
the first model being the 37 mm Tank 
Gun, M5. Addition of an automatically 
opened breechblock changed the des¬ 
ignation to the M6, standardized by 
O.C.M. 16279 dated 14 Nov. 1940. The 
M5 barrel is shorter by about 5 inches 
than the barrels of the other guns. 

The 37 mm Gun, M6, is standard for 
use on Light Tanks, M3A1, M3A3, M5 
and M5A1; on Medium Tank, M3, and 
its variations, and on the 37 mm Light 
Armored Car, M8. The gun is carried on 
the M23, M24 or M44 Mount. 

The barrel is a one-piece forging or 
casting with a rifled bore, threaded to 
screw into the breech ring. Two bearings 
support the barrel and align it in the yoke 
of the sleigh. Keys are employed to pre¬ 
sent rotation of the barrel. 

The breech ring is broached to receive 
the drop-type breechblock. A breech- 
operating mechanism is bolted to the 
recoil cylinder. Recoil of the gun auto¬ 
matically opens the breechblock, extracts 
the empty cartridge case, locks the breech 
in an open position and cocks the gun. 
Hounds are inserted into the breech 
manually. 

The recoil cylinder is assembled with 
the trunnion pins mounted in the trunnions 
of the yoke. It is provided with rails to 
guide the sleigh and contains a recoil 
mechanism of the hydrospring type, the 
counter-recoil spring, and a buffer mech¬ 
anism. 

In tanks with power traverse the gun 
is fired by a solenoid-firing device con¬ 
nected with the trigger. In other cases 
the hand-operated trigger actuator causes 
the firing process to start. 

The gun may be elevated by a hand- 
wheel, but a throw-out lever permits free 
^movement of the weapon. 

Traverse of guns mounted in tanks with 
j>ower-traversing mechanisms is obtained 
t>y power-drive rotation of the turret. In 
tanks equipped with manually operated 
turrets only, the gun can be traversed 
10° right or left by means of a traversing 
Jcnob. When greater traverse is necessary 
the turret must be rotated or the tank 
turned in direction. 

A shield is attached to the yoke and 
j-ccoil cylinder by bolts, or, in some tanks, 
direct to the turret. 



PRINCIPAL CHARACTERISTICS 


Weight of gun.190 lb. 

Total weight of gun and mount.. .700 lb. 

Length of barrel.78 ins. 

Overall length of gun..82.5 ins. 

Diameter of bore.1.457 ins. 

Rifling, uniform R.H.1 turn in 25 cals. 

Weight of powder charge.8 ox. (approx.) 

Volume of powder chamber.19.92 cu. ins. 

Maximum powder pressure (Rated for 

A.P.C. Shot, M51B2).50,000 ib./sq. in. 

Maximum rate of fire.30 rds./min. 

Maximum rate of fire, aimed .... 15-20 rds./min. 


Muzzle vet, A.P.C Shot, M51B2.. .2,900 f./s. 

Muzzle vet, H.E. Shell, MK. II.2,750 f./s. 

Muzzle vet, H.E. Shell, M63.2,600 f./s. 

Maximum range (M51B2).12,850 yds. 

Weight of H.E. projectile.1.61 lb. 

Weight of A.P.C. Shot, M51B2.1.92 lb. 

Weight of recoil mechanism.77.5 lb. 

Length of recoil.6-8 ins. 

Maximum elevation..-f-20° 

Minimum elevation.—10° 

Maximum traverse (manually 


operated turret).10° in each direction 


ARMOR PENETRATION ,-Homo. Plate—^Face-Hard. Plate-^ 

AT 20° 500 yards 1,000 yards 500 yards 1,000 yards 

A.P.C. Shot, M51B2, Supercharge.2.4 ins. 2.1 ins. 2.1 ins. 1.8 ins. 



37 mm GUN, M6, MOUNTED IN COMBINATION MOUNT, M23, IN TURRET OF LIGHT TANK, M5 


A traveling lock inside the turret is 
utilized to prevent undue wear on the 
elevating mechanism. 

A spent-case deflector is bolted to the 
recoil cylinder and has suspended from it 
a bag to receive the ejected cartridge 
cases. 

Ammunition 

Ammunition is in the form of fixed 
rounds. It consists of a Canister, M2, 
H. E. Shell, M63, with B.D. Fuze, M58; 
H. E. Shell, Mk. II, with B. D. Fuze, 
M38A1, and A.P.C. Shot, M51B2, with 
tracer. 


Sighting Equipment 

Sighting equipment varies with the tank in which 
the gun is mounted. The following table designates 
the sighting equipment used with each tank. 


Tank 


Tele- 

Peri- 


scope 

scope 

Light Armored Car, 

M8. 

M70D 

— 

Light Tanks, M3A1 

, M3A2. 

. M40A2 

M4A1 

Light Tanks, M3A3 

, M5A1 . 

M70D, 

M40A2 

M4A1 

Light Tank, M5 . . . 
Medium Tank, M3, 

and 

M40A2 

M4A1 

variations. 


M19A1 

M2 

Heavy Tanks, M6, M6A1 *. . 

.Ml 5, 
M39A2 

M8A1 


•O.C.M. 19199 specifies that all 37 mm guns shall be removed 
from heavy tanks. 
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75 MM HOWITZER M3— MOUNT M7— STANDARD 



75 mm HOWITZER, M3 


T he decision to adapt the Pack Howitzer, 
Ml or Ml A1, for use in the Howitzer 
Motor Carriage, M8, necessitated spot 
welding and keying a tube mounting 
support in place over the howitzer tube. 
This mounting support increased the 
outside diameter of the tube to fit the 
central bore of the cradle. Pack howitzer 
tubes modified in this manner were 
designated Howitzers, M2. They are now 
classified as Substitute Standard. 

Since there were insufficient M2 tubes 
to supply the required number of howitzer 
motor carriages, new tubes were made 
with the howitzer mounting support 
integral with the tube. These tubes were 
given the designation of 75 mm Howitzer, 
M3, and classified as Standard. 

Howitzers, M2 and M3, are manually 
loaded weapons fired electrically by 
means of a solenoid, or manually by a 
hand firing mechanism handle. The tube 
assembly differs from that of the Ml or 
MlAl Howitzers only in the hoop at the 
rear end of the mounting support on the 
M2 and in the flash detector which is 
integral with the howitzer shield in both 
the M2 and M3 models. 

The tube is screwed into a breech 
ring containing a breechblock of the 
horizontal sliding wedge type. A recoil 
tube retainer, which provides the means 
of attaching the two recoil cylinder 
assemblies to the tube assembly, is 
bolted to a breech yoke support on the 
tube. 

The tube assembly is supported and 
alined in a cradle which is a part of the 
mount assembly. The tube mounting 
support, which is finish-ground, rides in 
liners inside the cradle. 

The Firing Lock, M13, fits into an 
axial hole in the breechblock. It is of 
the continuous-pull, self-cocking type, 
and is retained in position by sector lugs 
on its exterior which engage with lugs in 
the breechblock. 

The hydrospring recoil mechanism 
consists of two recoil cylinders, one on 
each side of the howitzer, which are held 
and located in the cradle. A counter¬ 


recoil buffer is attached to the front 
cover of each cylinder. 

Howitzers, M2 and M3, are mounted in 
75 mm Howitzer Mount, M7, which rests 
on trunnions in the turret of the Howitzer 
Motor Carriage, M8. The mount assem¬ 
bly is composed of a cradle with two 
recoil cylinders, a firing mechanism, and 
a recoil guard. The shield is attached to 
the forward end of the cradle and is 
elevated and depressed with it. Rotation 
of the howitzer is prevented by a key in 
the cradle which rides in a groove in the 
howitzer tube mounting support. 

The firing mechanism is mounted on 
the rear end of the recoil guard. An elec¬ 
trical system is provided for primary use, 
with current supplied by the vehicle 
battery. The system operates electrically 
from a firing button, activating the elec¬ 
tro-magnetic solenoid, and then through a 
mechanical series of linkages to a trigger 
chain hooked directly to the trigger. A 
Hand firing system, which may be em¬ 
ployed in case of failure of the elevation 
system, is operated by the hand firing 
mechanism handle and utilizes the me¬ 
chanical linkage of the electrical firing 
system. 

A recoil guard of tubular framework 
with right and left shields surrounds the 
breech. It is attached to the cradle and 
acts as a support for the electrical firing 
mechanism. 

Elevation is accomplished by means of 
an elevating mechanism mounted on the 
right rear wall of the turret. A train of 
gears inside the elevating mechanism 
case connects with a pinion that meshes 
with the elevating quadrant rack on the 
howitzer cradle. The elevating mechan¬ 
ism is operated by a handwheel which 
may be engaged with or disengaged from 
the gear train by means of a shifter lever 
and a sliding gear. 

Traverse is obtained by rotating the 
turret. A handwheel operates a gear train 
and a pinion meshed with the traversing 
rack bolted to the under side of the turret 
roof. A traversing lock is provided to 
lock the turret in traveling position. 


Sighting and Fire Control 
Equipment 

Telescope, M70C 

Telescope Mount, M44, with Panoramic 
Telescope, Ml 2 A5 
Gunner's Quadrant, Ml 

Ammunition 

Ammunition is in the form of fuzed, 
fixed and semifixed complete rounds. It 
consists of Shell, fixed, H.E., A.T., M66, 
with Fuze, B.D., M62; Shell, fixed, 
H.E., A.T., M66, steel case, with Fuze, 
B.D., M62; Shell, semifixed, H.E., 
M41A1, with Fuze, P.D., M48, M48A1, 
or M48A2; Shell, semifixed, H.E., M41A1, 
with Fuze, P.D., M54; Shell, semifixed, 
H.E., M48, with Fuze, P.D., M48, M48A1, 
M48A2 or M54; Shell, semifixed, H.E., 
M48, steel case, with Fuze, P.D., M48, 
M48A1, M48A2, or M54; Shell, semifixed, 
gas, persistent, H, M64, with Fuze, P.D., 
M57; Shell, semifixed, gas, persistent, 
H, M64, steel case, with Fuze, P.D., 
M57; Shell, semifixed, smoke, FS, M64, 
with Fuze, P.D., M57; Shell, semifixed, 
smoke, phosphorous, WP, M64, with 
Fuze, P.D., M57; Shell, semifixed, smoke, 
phosphorous, WP, M64, Steel case, with 
Fuze, P.D., M57. 

References—OCM 21025; OCM 
21293; TM 9-318. 

CHARACTERISTICS 

Weight of 75 mm Howitzer, M2.318 lb. 

Weight of 75 mm Howitzer, M3.421 lb. 

Length of bore.35.91 ins. 

Length overall.54.18 ins. 

Rifling 

Length.35.91 ins. 

Twist.Uniform, right; one turn in 20 cals. 

Number of grooves.28 

Depth of grooves.0.03 in. 

Width of grooves.0.1866 in. 

Width of lands..0.14439 in. 

Type of breechblock.Horizontal sliding 

Maximum powder pressure.20,600 lb. 

Muzzle velocity.700, 810, 950, 1,250 f./s. 

Maximum range (Shell, H.E., M41).. 9,760 yds. 

Maximum elevation.40° 

Maximum depression.—20° 

Traverse of turret (with howitzer).360° 

Normal recoil.11.62 ins. 

Type of recoil mechanism.Hydrospring 






















75 MM GUN M3— STANDARD FOR TANKS 



75 mm GUN, M3, SHOWING TUBE, BREECH RING, COCKING LEVER, CLOSING SPRING CYLINDER AND OPERATING HANDLE 


T he 75 mm Gun, M3, a development 
from the Tank Gun, M2, was stand¬ 
ardized by O.C.M. 17018, dated 24 July 
1941. The M2 gun is now designated as 
Umited Standard. 

The M3 gun is a single-shot, flat-tra¬ 
jectory weapon differing from the M2 
only in having the tube lengthened by 
26.6", with a higher muzzle velocity and 
greater range as a result. It is equipped 
with a drop-type breechblock automati¬ 
cally opened. This weapon is mounted in 
^Medium Tanks, M4, M4A1, M4A2, 
3VI4A3, M4A4, and in Medium Tank, M7, 
-Lising Mounts, M34, M34A1 and M47. 

The alloy steel tube screws into the 
t>reech ring, where it is locked into posi¬ 
tion with a key. The breech ring contains 
tlie vertical sliding breechblock assembly 
and the principal operating parts of the 
gun. The breech mechanism is composed 
of the breechblock assembly, firing mech¬ 
anism, extractors, spline shaft, breech¬ 
block crank, operating crank, closing 
mechanism and related parts. A hole 
bored through the center of the breech¬ 
block houses the percussion mechanism. 


The breech may be opened by means of 
an operating handle secured to the spline 
shaft. 

Manual loading of each round auto¬ 
matically closes the block. The gun can 
be fired either manually or by means of 
a solenoid. During counterrecoil after 
firing, the gun is cocked, the block is 
opened, the cartridge case is extracted 
and the breechblock is locked in an open 
position for insertion of the next round. 

The gun recoils in the mount, which 
consists of a horizontal rotor upon which 
is mounted the elevating mechanism and 
traversing mechanism; the hydraulic re¬ 
coil mechanism, supported by trunnions 
which rotate in the trunnion seats of the 
horizontal rotor; an elevating shield, 
bolted to the trunnions of the recoil 
mechanism and projecting through an 
opening in the rotor; two recoil cylinders, 
held by the cradle and trunnion assembly 
upon which are mounted the solenoid, fir¬ 
ing lever link, and firing lever of the firing 
mechanism; and a shoulder guard, bolted 
to the cradle, covering the firing mech¬ 
anism and extending beyond the rear face 
of the breech. 


CHARACTERISTICS 

Weight of gun, recoil mechanism and 

elevating shield at trunnion.1,763 lb. 

Weight of gun.910 lb. 

Length of gun.118.38 ins’. 

Muzzle velocity, A.P. shell 

(weight 14.92 lb.).2,030 f./s. 

Muzzle velocity, H.E. shell 

(weight 14.60 lb.).1,515 f,/$. 

Maximum powder pressure . .. .38,000 Ib./sq. in. 

Rate of fire.20 rds./min. 

Maximum range, A.P. shell.14,000 yds. 

Maximum elevation. 19°12 / 

Maximum depression.7°48' 

Traverse, left. 14 ° 

Traverse, right.14° 

Sighting Equipment 

Periscope, M10, or M4A1 
Telescope, M38A1 
Azimuth Indicator, Ml 9 

Ammunition 

Ammunition is in the form of complete, 
fixed rounds. It consists of A.P.C. shell, 
M61, with tracer, and B.D. fuze, M66A1; 
H.E. shell, M48, normal charge, with P.D. 
fuze, M48. 

References— FM 23-95; TM 9-307; 
TM 9-2005, v.5; Oldsmobile Training 
Manual, 75 mm, M3, Tank Gun. 



BREECH END OF 75 mm GUN, M3, WITH RECOIL MECHANISM AND SHOULDER GUARD 
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76 MM TANK GUN M1A2— STANDARD 


76 MM TANK GUN, M1A1. THE MIA2 DIFFERS FROM THE MlAl ONLY IN HAVING 
THE MUZZLE END THREADED FOR ATTACHMENT OF A MUZZLE BRAKE 



T he 76 ram Gun, M1A2, is a modifica¬ 
tion of the Ml Gun of the same 
caliber. The original 76 mm Gun, Ml, 
was designed to provide tank weapons of 
greater power and armor penetration than 
were possible with 75 mm armament. 

76 mm GUN, Ml —This gun was de¬ 
signed to use the 3" H.E. Shell or A.P.C. 
Projectile with a different cartridge case. 
The gun tube and extractors were con¬ 
structed to accommodate the redesigned 
cartridge, but the breech ring and breech 
mechanism were similar to those used on 
the 75 mm Gun, M3. This 76 mm Gun, 
Ml, is now Limited Standard. 

76 mm GUN, Ml A1 —In order to better 
adapt the Ml Gun to use with various 
tanks and gun motor carriages, the con¬ 
tour of the tube was changed, and the 
recoil slide surface on the tube was 


lengthened 12 inches, thus permitting 
the trunnion position to be set farther 
forward to obtain better balance. The 
Ml gun with these modifications was 
designated 76 mm Gun, MlAl, and is 
classified as Limited Standard. 

76 mm GUN, M1A2 —In the 76 mm 
Gun, M1A2, the rifling twist is one turn 
in 32 calibers instead of one turn in 40 
calibers as in the Ml and MlAl Guns. 
All tubes are threaded at the muzzle to 
allow assembly of a muzzle brake, and a 
ring is provided to cover the threaded 
portion of the tube when the muzzle 
brake is not in place. This gun is classified 
as Standard. 

Sighting Equipment 

Telescope, M47A2 

Periscope, M4A1 


Ammunition 

Ammunition is in the form of complete 
fixed rounds. It consists of Shell, H.E., 3 
Inch, M42A1, with Fuze, P.D,, M48A1; 
Projectile, 76 mm, A.P.C,, M62, with 
Euze, B.D., M66A1, and Shell, Smoke, 
M88. 

CHARACTERISTICS 


Diameter of bore...76.2 mm (3 ins.) 

Length of bore.52 cals. 

Overall length of gun.167.75 ins. 

Weight of gun.1,204 lb. 

Weight of tube.940 lb. 

Capacity of chamber.142.6 cu. ins. 

Muzzle velocity (H.E. Shell, M42A1). 2,800 f./s. 
Rated maximum powder pressure.. . .43,000 p.s.i. 
Maximum range (H.E. Shell, 

M42A1).14,780 yds. 

Type of breechblock..Semi-automatic, 

vertical drop 


3 INCH TANK GUN M7-STANDARD 



3 INCH TANK GUN, M7 


T he 3" Gun, M7, was designed for use 
in Heavy Tanks, M6 and M6A1. It 
was also adopted as standard armament 
for the 3" Gun Motor Carriage, M10. 
Ammunition for this weapon is the same 
as that for the 3" antitank and antiair¬ 
craft guns. 

O.C.M. 16200, dated 24 October 1940, 
initiated the development of a 3" gun 
similar to 3" Gun, T9, for the Heavy 
Tank, Tl. It was designated 3" Gun, T12, 
with interior dimensions and ballistics 
practically identical with those of the 3" 
Antiaircraft Gun, M3, and the 3" Anti¬ 
tank Gun, M5. After firing tests, the T12 
was standardized as 3" Gun, M7, by 
O.C.M. 18467, dated 9 July 1942. 

The 3" Gun, M7, is a high-velocity, 
manually loaded weapon employing a 
semi-automatic breech mechanism with a 


vertical drop-type breechblock. The gen¬ 
eral functioning of the gun is very similar 
to that of the 75 mm Gun, M3. A solenoid- 
actuated mechanism is used for firing the 
gun. The recoil mechanism and mount 
for this gun are supplied along with the 
vehicle. 

Ammunition 

Ammunition is in the form of complete 
fixed rounds. It consists of A.P.C. pro¬ 
jectile, M62, with B.D. fuze, M66A1; A.P. 
shot, M79, and H.E. shell, M42A1, with 
M.T. fuze, M43. 


CHARACTERISTICS 

Diameter of bore.3 ins. 

Length of bore.50 cals. 

Overall length of gun.1 58.1 ins. 

Travel of projectile. 128.49 ins. 

Weight of gun only.1,990 lb. 

Capacity of chamber (with A.P.C., M62) 

205.58 cu. ins. 

Maximum powder pressure.38,000 Ib./sq. in. 

Muzzle velocity (A.P.C., M62).2,600 f./s. 

(H.E., M42A1).2,800 f./s. 

Maximum range (A.P.C., M62).16,100 yds. 

Breech mechanism.semi-automatic drop block 

Recoil mechanism.hydraulic 


SIGHTING EQUIPMENT —Sighting equipment for the 3 " Gun, M7, varies according to the typ< 
of vehicle in which the gun is installed. 

Tank or Telescope Panoramic Azimuth 

Armored Car Telescope Mount Telescope Indicator Periscop< 

M10, M10A1 M70G M30 M12A4 M18 M6 

M6, M6A1 M39A1 - -- - M8A1 


198 


__ _ UNCLASSIFIED 

Jiiiiiiiiiiiiiiiiiiiiiiiiiiiiii office chief 


OF ORDNANCE lllllIlllllllllliH 15 JANUARY 1944 






















90 MM GUN M3-STANDARD 



90 mm TANK GUN, M3 


B attle experience in North Africa indi¬ 
cated the debrability of a weapon 
which would materially increase the fire- 
jtower of tanks and gun mol or carriage**. 
The high velocity, range, and relatively 
flat, trajectory of the W mm torn. Ml, 
were thought to make it particularly suit’ 
able for this use. Weight was also given 
to the availability of all types of ammuni¬ 
tion for the M1 gun. including armor* 
piercing projectiles. \ project was tliere- 
fore initiate*! to investigate the feasibility 
of installing this gun in the 3 Inch (inn 
Motor Carriage, MIO. in place of the 
3 Inch (dm. M7. KxjwnmiuU were con¬ 
ducted which indicated the necessity of 
modifying the gun Indore it could In* suc¬ 
cessfully utilized for this purpose. l’p<m 
completion of the modifications required 
to adapt the Ml gun to the Mount, M7, 
of the 3 Inch Gun Motor Carriage, the 
weapon was standardized as 0(3 mm Gun, 
M3. 


The 00 mm Gun. M3, has the same ex¬ 
terior and interior ballistics as the Ml, 
and uses the same ammunition. A new 
breech ring was provided with a lug on 
each side for attaching the piston rods of 
the 3 inch recoil mechanism. In the M3, 
the breech-operating handle is mounted 
directly on the breech mechanism assem¬ 
bly. The breech mechanism is semi-auto¬ 
matic in operation and required changes 
in the breech-operating cam of the Ml 
gun. It also was essential to alter the 
trigger mechanism to enable the M3 gun 
to 1 k‘ fired when mounted in tanks or gun 
motor carriages. 

A longitudinal key-way and a cylindri¬ 
cal recoil surface directly on the exterior 
of the M3 tube, added to permit the 
weapon to fit the 3 Inch Mount, M7, 
resulted in a decreased exterior diameter 
of the tube aud thinner powder chamber 
walls than those of the Gun, Mi. 

In order to secure the desired throttling 


action for the Gun, M3, it was necessary 
to substitute new sleeves in the 3 inch 
recoil mechanism. The 90 mm Gun, M3, 
is now mounted on the 90 mm Gun Motor 
Carriage, T71, which is a modification of 
the 3 Inch Gun Motor Carriage, M10A1. 

Ammunition 

Ammunition is in the form of fuzed, 
complete, fixed rounds. It consists of Shell, 
H.E., M58, with Fuze, time, mechanical, 
M43; Shell, II.E. (Ammonal), M58, with 
Fuze, time, mechanical, M43; Shell, H.E., 
M71, with Fuze, time, mechanical, M43; 
Shell, ILE., M71, with Fuze, time, me¬ 
chanical, M43; Shell, H.E., M71, with 
Fuze, P.D., M48; Shell, H.E., M71, with 
Fuze, P.D., M48A1; Projectile, A.P.C., 
M82, with Fuze, B.D., M68, and Tracer; 
Shot, A,P., M77, with Tracer; Ammuni¬ 
tion, Blank, 90 mm Gun, Ml, and Car¬ 
tridge, drill, M12, with Fuze, dummy, 
M44A2. 


PRINCIPAL CHARACTERISTICS 


ColiW 

90 mm 

W*ight, comply* 

3,360 fb. 

Length overall 

186.15 ins. 

Length of bor* 

50 col*. 

L#«gth of rifling 

152 4 In*. 

Groov**, number 

32 

width 

.1978 in. 

d*pth 

.04 in. 

Width of land* 

.15 in. 

Twist, uniform, R.H. 

1 turn in 32 cal*. 

Tr<Jv*i of pfoioctil* 

156 4 in*. 

Chamber copocity 

300 cu. in*. 

Maximum powdor pt<mvr« 

38,000 jb./«j. in. 

MuuU velocity 


H E., M71 (73.4 lb.) 

2,700 f./,. 

A.P., M77 (33.4 lb.) 

2,700 f./i. 

A.P.C., M82 (2406 lb.) 

2,680 f./». 

Rang* at 30 •lavotiafl (computed) 

H E., M71 

1 3,000 yd*. 

A.R., M77 

10,200 yd*. 

A.R.C M82 

14,800 yd*. 

Bf**ch m*thani*» Drop block, wmi-auto. 

R*toil 

12% in*. 

Elevation 

~ 10 to T 20 

Trove***. 

360' 
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105 mm HOWITZER, M4, AND COMBINATION GUN MOUNT, M52 


T he 105 mm Howitzer, M4, was de¬ 
veloped following reports from battle 
fronts which indicated that there was 
definite need for a 105 mm howitzer 
mounted in a medium tank. In the 
Medium Tanks, M4 and M4A3, the 
howitzer can now be carried in the most 
forward combat areas with less danger 
of being neutralized by small arms and 
light cannon fire than the lightly armored 
105 mm Howitzer Motor Carriage, M7, 
The M4 Howitzer consists of a tube 
screwed into a breech ring, where it is 
locked in place by a locking screw. Rota¬ 
tion of the tube in the mount is prevented 
by engagement of a key in the bottom of 
the breech ring with a groove in the 
cradle. 

The breech mechanism is of the hori¬ 
zontal sliding wedge type, manually 
operated. A percussion firing mechanism 
in the breechblock is actuated either 
electrically or manually. A separate firing 
mechanism located on the under side of 
the cradle yoke provides a means of 
releasing the percussion mechanism that 
fires the howitzer. It is operated by a 
firing pedal connected to a solenoid with 
a plunger that pushes the firing trigger 
plunger and results in release of the 
percussion firing mechanism. 

The M4 Howitzer is mounted in the 
Combination Gun Mount, M52. This 
mount is fastened to the turret of the 
tank by trunnions around which the 
howitzer and mount are elevated and 
depressed. The mount consists of a 
cradle, two recoil cylinders, an elevating 
mechanism, a firing mechanism, a co¬ 
axial machine-gun mount, and a shield. 


The howitzer is supported in a central 
longitudinal hole in the cradle, with the 
two recoil cylinders in smaller holes on 
each side of the howitzer tube. Bronze 
liners in the howitzer hole provide a 
bearing surface for the tube. A yoke 
welded to the front end of the cradle 
extends rearward from the bottom of the 
cradle. A groove machined in the top 
surface of the yoke engages a key on the 
bottom of the breech ring and guides the 
howitzer during recoil and counterrecoil. 

The recoil mechanism is of the hydro¬ 
spring type. Counterrecoil is controlled 
by two large counterrecoil springs. A 
counterrecoil buffer is located in the front 
of each recoil cylinder. 

Elevation is accomplished by means of 
an elevating mechanism located under 
the telescope mount on the right side of 
the turret and fastened directly to the 
right trunnion. The elevating rack is 
secured to the right side of the cradle 
beneath the trunnion. The elevating 
mechanism is operated by a handwheel 
connected to a system of gears which 
moves the elevating rack pinion up or 
down and transmits this movement to the 
cradle. 

The coaxial machine-gun mount is 
fastened to the left trunnion cap. It is 
formed by two side rails separated and 
secured to a pintle support and pintle 
bearing. A freely revolving pintle to 
which the machine gun is fastened by a 
fastening pin enables the gun to be ele¬ 
vated or depressed around the pin and 
to traverse with the pintle. An elevation 
clamp is fastened between the mount 
sides on the rear end. Elevation and 
depression of the machine gun are caused 


by an elevation screw, and traverse is 
accomplished by means of a traversing 1 
screw and wedge. 

The shield is a large rectangular steel 
piece curved to close the opening in tho 
front of the turret. It is pierced for tho 
howitzer, machine gun, and sighting 
telescope. 

Sighting and Fire Control 

ON CARRIAGE EQUIPMENT 

Telescope, T92E2 

Telescope Mount, M56, and headrest 
Instrument Light, M33 
Azimuth Indicator, Ml9 
Elevation Quadrant, M9 
Instrument Light, M30 
Periscope, M6 

Periscope, M8, with telescope 

PRINCIPAL CHARACTERISTICS 


Length of bore. 

.22.5 cals. 

Muzzle velocity. 

.1,550 f./s. 

Twist of rifling. 

1 turn in 20 cals. 

Volume of chamber. 

.153 cu. ins. 

Weight of projectile 

H.E. 

.33 lb. 

H.E., A.T.. 

.29.22 lb. 

Weight of charge 

H.E. 

.3.04 lb. 

H.E., A.T. 

.1.60 lb. 

Weight of complete round 
H.E. 

.42.07 lb. 

H.E., A.T. 

.36.85 lb. 

Travel of projectile in tube... 


Maximum powder pressure.. . 

.. 28,000 Ib./sq. in. 

Muzzle energy. 

.549.6 ft.-tons 

Type of recoil mechanism . .. 

.Hydrospring 

Recoil length. 

.12% ins. 

Maximum elevation. 

.+35 Q 

Maximum depression. 

.-10° 


Traverse.360° cont., hand or power 

operated 
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2 INCH MORTAR M3 (BRITISH BOMB THROWER, 2 INCH, MK. I) —STANDARD 



2 INCH MORTAR, M3 


T he Mortar, 2 Inch, M3, is identical 
-with the British Bomb Thrower, 2 Inch, 
JVXk. I, and is used for projecting smoke 
"bo mbs from tanks. By this means retreat¬ 
ing tanks can form protective smoke 
screens concealing their movements. 
JYXounted on the tank turret at a fixed 
elevation, the mortar can be traversed 
tlrrough 360° by rotation of the turret. 

Xt is very effective in throwing smoke 
"bombs at ranges of 35, 75 and 150 yards. 
'I'lie variation in range is obtained by 
the use of a gas regulator on the mortar 
-vvliich governs the escape of the propel- 
1 gases. The Smoke bomb, Mk. I/L, 
fared from the M3 Mortar, begins to 
produce smoke while in flight and ejects 
effective screen in from five to eight 
s econds after it strikes the ground. This 
sC reen will last approximately 70 seconds 
an eight mile per hour wind. As a 
re sult of its superiority over the Hand 
grenade, Smoke, M15, and its ability to 
-tfxrow bombs without the necessity of 


opening the tank hatch, the Mortar, 2 
Inch, M3, was standardized 2 September 
1943. 

The chief components of the Mortar, 
2 Inch, M3, arc the barrel, barrel clamp, 
clamp carrier, breech tube, gas regulator 
and trigger housing. When the barrel 
clamp is unlocked, the mortar can be 
opened and pivoted on the locking pin, 
enabling the operator to load a bomb 
through the opening in the barrel clamp. 

The bomb is chambered in the breech 
tube, which is locked to the trigger 
housing by a screw. This screw prevents 
vibrations from loosening the tube. 

The gas regulator, which adjusts the 
range of the mortar by controlling the 
escape of propellant gases, may be 
mounted either on the left or right side 
of the breech tube. Similarly, the gas 
regulator nut can be attached either to 
the top or bottom end of the gas regulator 
body. This is determined by the type of 
installation. 


The firing mechanism, of the continu¬ 
ous hull type, is contained in the trigger 
housing. The mechanism of the safety 
rod, safety crank and safety link, is so 
designed that the trigger will not operate 
when the mortar is open. 

When the bomb is fired, the propellant 
gases tend to escape through the gas 
regulator body, which contains the valve. 
When most of these gases escape, the 
range will be very short. As the valve is 
rotated clockwise, and holes in the valve 
no longer are aligned with the escape 
hole, the rate of gas escape is reduced 
and consequently the range is increased. 

CHARACTERISTICS 

Weight of mortar.18 lb. 

Weight of bomb.2.1 lb. 

Controllable ranges 

Short.35 yds. (approx.) 

Medium.75 yds. (approx.) 

Long.150 yds. (approx.) 
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37 mm A.A. GUN, M1A2, ON CARRIAGE, M3AI, IN FIRING POSITION AT 45 


ELEVATION 


PRINCIPAL CHARACTERISTICS 


Weight of gun and carriage, complete. .6,124 lb. 
Weight of carriage, w/o gun and tube . .5,759 lb. 

Weight of gun, complete.365 lb. 

Weight of tube.119 1b. 

Type of breechblock.Vertical sliding 

Recoil mechanism.Hydrospring 

Weight of complete round of H.E. 

ammunition, M54.2.62 lb. 

Weight of projectile, H.E.1.34 lb. 

Weight of powder charge.6.00 oz. 

Overall length of vehicle in traveling 

position.241 ins. 

Overall height of gun in traveling 


Number of grooves in barrel.12 

Maximum elevation.90° 

Minimum elevation.—5° 

Traverse.360° 

Maximum vertical range (H.E. shell). ,6,200 yds. 
Maximum horizontal range (H.E. 

shell).8,875 yds. 

Muzzle veiocity.2,600 f./s. 

Rated maximum powder pressure. 30,000 lb./$q. in. 
Volume of powder chamber for 

M54 shell.17.80 cu. ins. 

Maximum rate of fire.120 rds./min. 


position. 

Overall width of vehicle in traveling 
position. 

... 72 ins. 

. .69.5 ins. 

90 4 

\ 

. 4 1 \ 

Length of tube . 

. . .78.2 ins. 

v 

Pfameter of bore. 

.1.457 ins. 

- y - -T -wf '”1 

360 ° A 

Maximum length of recoil at 



w 

elevation 0°-85°. 

.10.75 ins. 

i — 

length of rifling, approximate. 

• 68.35 ins. 


b 5'9 i/ 2 - 

UNCLASSIFIED 




T he 37 mm Antiaircraft Gun, M1A2, is 
a fully automatic, air-cooled weapon 
which may be employed against both air¬ 
planes and tanks. It fires high-explosive 
and armor-piercing shells at a cyclic rate 
of 120 rounds per minute. When mounted 
on the Carriage, M3A1, it can be towed at 
the speed of 50 miles an hour on good 
roads. 

37 mm GUN, Ml A2—The tube for this 
gun is one-piece forging or casting, 
threaded at its breech end to screw into 
the tube extension. The tube extension 
houses the breechblock with firing pin, 
cartridge extractor, carrier cam and front 
bracket supports for the driving spring 
tubes. It is fitted with bronze bearing 
strips which slide between the top and 
bottom sides of the gun casing. The re¬ 
cuperator piston rod is attached to the 
bottom side of the tube extension. 

The gun casing is attached to the trun¬ 
nion block which also supports the recu- 
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37 MM ANTIAIRCRAFT GUN M1A2— CARRIAGE N13A1 (Continued) 


perator cylinder. The feed box is fastened 
to the top flange of the side plates at a 
point just to the rear of the breech end of 
the tube. Ammunition is fed to the gun 
from feeders or clips holding 10 rounds 
each. The recuperator mechanism is of the 
hydrospring type. 

CARRIAGE, M3A1— The carriage is of 
the two-axle trailer type, with wheels 
mounted on spindles offset from the longi¬ 
tudinal axis of the axles. A leveling mech¬ 
anism permits tilting of the carriage 
through a range of 10°. 

The trunnion block, containing the gun 
and recuperator cylinder, slides in a cradle 
of frame construction with top, bottom 
and front removable covers. The cradle is 
supported in the top carriage by trunnions, 
the top carriage in turn rotating on a 
pintle, integral with the bottom carriage. 
Twin spring action counterpoise assem¬ 
blies are contained in cylinders at either 
end of both axles to allow the carriage to be 
lowered to firing position without undue 


force and to enable it to be lifted to travel¬ 
ing position by one man at each wheel. 
Rotation of the axles lowers the chassis 
into firing position on the ground, the 
wheels being lifted from the ground at the 
same time. 

A single spring equilibrator is utilized 
to counterbalance the muzzle preponder¬ 
ance of the gun. It is attached to the cradle 
by means of a rod and a chain. 

Hand- and power-operated traversing 
and elevating mechanisms are attached 
to the carriage. 

Two outriggers, pivoted about brackets, 
are attached to the side members of the 
chassis; when rotated to the ground they 
give stability to the carriage when it is 
in firing position. They are rotated to and 
secured in a vertical position for traveling. 

Adjustment is provided for semi-auto¬ 
matic or automatic firing; firing is con¬ 
trolled by a lever and cable arrangement 
operated by two foot pedals. 

Disk and lever type electric brakes op¬ 
erated from the prime mover are on all 


4 wheels. Handbrakes are also installed 
on the rear wheels. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Remote Control System, M9 
Sighting System, M5 

Telescope, M7 (azimuth), M64 (elevation) 

Off Carriage Equipment 

Cable System, M8 
Director, M5 
Generating Unit, Ml 7 
Gunner’s Quadrant, Ml 

Ammunition 

Ammunition is in the form of complete 
fixed rounds. It consists of A.P. Shot, M74, 
with tracer; A.P.C. Shot, M59, with tracer; 
H.E. Shell, M54, with SD tracer and P.D. 
Fuze, M56, and Practice Shell, M55A1, 
with tracer and Dummy Fuze, M50. 

References —TM 9-2005, v.6; TM 
9-235; TM 9-1235; FM 4-140. 
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37 mm A.A. GUN, MIA2, ON CARRIAGE, M3A1, IN TRAVELING POSITION 
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40 MM AUTOMATIC AMTlAMCtAFT GUN Ml— <A**JAGI M2A1 



r*l« hrr at 

a high-*{**4 u*jgrl a;-;.r -v hm# 
UTirif^i^ M * If art. .. 

A Agfa lv|K bracket* have 

aj*n Wfl *44e4 in the carnage tr, Md 

the lateral nt$irt/atrr m *u mtrfmrdwitc 

Tin* Jirflrot* MVi IfAVffM" 
iriirtftttttt** by lhi* wtri^pT 
j*rk* when the ramjiirf i* *n traveling 

| non 

TV h^ward area *tghl* originally ph> 
virferf wifli M2* have born 

*f,t{w 'C-w-ded by *sght * 4 the CAf! whcvl 
tyj»r »jib tV diameter of the forward ring 
increased to ftrevvide for brad mg a. 4HU 
lit pii Urgrt at. U**t yard* range. I hr 
inner ring i* tiwrd for target* w ith *jx*cd* 
of |cm ru j» h and 200 m j» It A ring 
with a bv4r 5 7 inch in diameter tfjilwr* 
thr < tov* «tm« m the rear frame of the 
eight foTTW'ftj U«4 

Sighting ond Fire Control 
Equipment 
Of* CorfWf* lawmtwl 

IW fit* $*&*%, Bata** 

eto * 

R »«»o 4» C«mol $y *••»«», MiO 

Off C«rm«f t fu i | H*w *t 
IW»w, M5Af 
(*Wt SyUpw , Mi 

U«* Mt 7 

Gwnw'. Qwo4ra*« Ml <* Ml911 

Ammunition 

AtTtiinmtijoii *% in tin- form of lived 

round* It 4'siii m* I * of A 1* Shot. MM. 
with tracer, II K Shell. Mk II. Q F . 
II T . with IVtt »t**!on tore, D A No, 2,) 1. 
Mk I l. ami II K Sliclk Mk II I l. . 
g F. H I . with IM) Forty Navy, Mk 
2*. or I’ll Furr, M«1. 

Hcri^vri-** IM t> 3n2 TM 0 2t*>h 

* .41 


IM lnvtVI by tV n.;*e nl four adjustable 
kmiiffff jwk* attached to the end* m the 
mitriggrra and longitudinal girder* Four 
*nch<mng j*nw.i* arc 1 also j*r*»vidrd spring 
t* arranged accord mg in the 
Ibdor* jmraUeiogram system, j*tTO?U)ii| 
IV wheel* in yf»nng mdr^*ndrtdJy of 
< 5 *ch other. 

TV *tref tlok wheel* are ec|«ij*f*ed 
wilti truck ir*n*f*ufi iyp* fmmmatvrhfl'rw 
l«4Vt resist mg inner tube*. 
Ffc*et nr brake*, ojw rated from the ftfime 
BKivrf, «rr furnished on ail mhe**l*> A 
wrikb' *f#f *J*r* ihr*e brake* Vb^rtibtitly 
in the rvrtii of aeviderdal *<j>»ratiou of 
Ikcrirrwiffr fr*#j» the fiHmr mover Hand- 
brake* on thr rear wheel* am al«» 

*kk4 for tiwe when the gun i* not cam* 
nrrtrei with thr jimmr mover I hiring 
trav el the ramagr t* anpiir«:<l to t he prtine 
mover by a tubular drawbar with end 
Biting* for ffteUrnog in the *teermg link 
Mg» of the mrriagr ami to the juimr 
mover. 

Two Jt|nyrig‘ : fy|-»e nejuddnator*. are 
h*Hi***l m t ubular cmaittg* iw ld i» a I mm 


fiiftn. They are Fwateel nmler the fun ami 
bHweeo the fpm Inififiaen frame*, 

The fh-vataim and 4.r*.vrf*vng me< v f>ar;- 
are- pfr-fV with individual rVrlro.. 

m\ dm** otwnmtr*l by b hj» <|*ytfm 
medlar*.. In the-- event of fadufe <»f the 
IrflMitr %y*fjem* f*o«‘rf |4*nt of 

«|?mtor, the 4me! eight mg ayalrm t» 

t»anl. Manual eb'vat.n.m and travnrar « 

then effiel/**! by mean* of dotdsb-dvamfb'd 

rtatika, the mob# «riteVt having hr*t 
f*ern rail >$ arnl the «;al-4nve efutrbra 
dtwngagod 

Die hrmg fnniiwiivm ran f*r o|»rtate*i 
PTtbrT fey front *n rear Vitjaibih inter< 
rvumeele‘*l and finked to tV hrsiig lever. 

It ran l»e on safety* or ran fw* 

#tdju*1^1 for wngh vhot or automatic firr 
ley mean* of k Irtrf. 

CARIIAOf, Mf A1 - Ihi« ramage t* 
a rnr*ebfk , atn;-#n of the M2 carnage #|r* 
ugRprl to- mefem**" the tracking rate. New 
gear* with a higher gear ratio allow the 
emmage to fir rot ami tfir»*ngh IT I* 
by one I life* of tin hand i rank T he im 
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40 MM GUN CARRIAGE M5 (AIRBORNE)—STANDARD 


T he need for an automatic antiaircraft 
gun and mount that could be trans¬ 
ported by air for use as an antitank or 
antiaircraft battalion weapon within the 
Airborne-Division resulted in the develop¬ 
ment of the 40 mm Gun Mount, Mo. 

A 40 mm Gun, Ml, and the Carriage, 
M5, comprise a mobile unit designed for 
delivery to its destination by Transport 
Planes C46, C46A, C47 or 054. It can be 
unloaded from the plane and moved by 
manpower for short distances, or be towed 
by any prime mover. Care must be taken 
that speeds on rough roads do not exceed 
five miles per hour in order to avoid tire 
and wheel failures. Three men can em¬ 
place the carriage in approximately five 
minutes and raise it from firing position 
to traveling position in approximately 
eight minutes. 

The top carriage of the Carriage. M5, is 
similar to that of the 40 mm Gun Car¬ 
riage, M2A1, except for minor modifica¬ 
tions to the platform and foot rests which 
reduce the width of the mount sufficiently 
to permit its passage through the doorway 
of the plane. 

The chassis consists of a center base 
with one permanently attached outrigger 
and three removable outriggers which 
may be fastened to the mount by brackets 
and tapered wedges. Each outrigger has a 
leveling jack. In traveling position the 
side outriggers are removed and hung by 
steel straps to the rear outrigger or are 
carried separately. Individual right and 
left wheel assemblies for maneuvering the 
mount are attached to each side of the 
base in place of the outriggers. 

The wheels are of the airplane type with 
7.25 x 11.50 plain tread airplane tires 
inflated to 50 pounds pressure. No system 
of spring suspension is utilized. Airplane 
type mechanical brakes operated by a 
lever and cable are fitted to each wheel. 

Before loading the carriage into a plane 
it is necessary to remove the gun barrel 
and the detachable outriggers. When the 
carriage is to be transported in ( A / or ( »>4 
airplanes the automatic loader and the 
Computing Sight, M7, must also be taken 
off the mount. 

Power operation of the carriage, iden¬ 
tical to that of the 40 mm Gun Carriage, 
M2A1, is effected by means of the Remote 
Control System, Mo, and Director, 
M5A1EI. ‘ 

Sighting and Fire Control 
Equipment 

Director, M5A1E1 
Remote Control System, M5 
Generating Unit, M5 
Computing Sight, M7 

References —OCM 18883, 20 August 
1942; OCM 21099, 20 June 1943; OCM 
21280, 9 August 1943; OCM 21516, 
9 September 1943. y^JQL^SSlFlEO 



GUN CARRIAGE, M5, IN FIRING POSITION 


CHARACTERISTICS 


Weight overall, maneuvering position. . 4,495 lb. 
Weight overall, traveling position 3,480 lb. 

(detachable outriggers and barrel removed) 
Weight overall, traveling position, 

tube installed.3,375 lb. 

Overall length, maneuvering position. .19414 ins. 

Overall length, traveling position.117% ins. 

Overall width, maneuvering position. .. .68% ins. 


Overall width, traveling position .56 ins. 

Overall height, maneuvering position. .75% ins. 

Overall height, traveling position.75% ins. 

Turning radius when towed by 

iy 2 -ton truck.202 ins. 

Elevation.—5° to 4-90° 

Traverse.360° 



40 mm GUN CARRIAGE, M5, IN TRAVELING POSITION, WITH GUN AND OUTRIGGERS REMOVED 
FOR LOADING IN AN AIRPLANE OR TOWING WITH A LIGHT VEHICLE 
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3 INCH ANTIAIRCRAFT GUN M3-M0UNT M2A2-STANDARD 



3 INCH ANTIAIRCRAFT GUN AND MOUNT, M1918 


CHARACTERISTICS OF 3 INCH A.A. GUNS, Ml, M3, AND 
MOUNTS, M1A1, MlA2, M2A1, M2A2 


Weight of gun, M3, and mount, M2A2, 

total.16,800 lb. 

Weight of gun, complete.2,302 lb. 

Weight of liner.538 lb. 

Weight of complete round of ammunition 
(M42A1, H.E.).24.6 ib. 

Weight of projectile (M42A1, H.E.).. . .12.8 lb. 

Overall length of vehicle.300 ins. 

Overall height of vehicle, with gun in 

traveling position.113 ins. 

Overall width of vehicle.83 ins. 

Overall length of gun, muzzle to rear face 

of breech ring.158.2 ins. 

Caliber of bore.3 ins. 

Length of bore.50 cals. 

Maximum length of recoil at 85° 

elevation.32 ins. 

Maximum length of recoil at 0° 

elevation.23.5 ins. 


Length of rifling. 

Number of grooves in barrel. 

Rifling, uniform R.H., one turn in. 
Travel of projectile in bore of gun 

(M42A1, H.E.). 

Maximum elevation. 

Maximum depression. 

Traverse. 


125.83 ins. 

.28 

... 40 cals. 

127.73 ins. 

.80° 

.- 1 ° 

.360° 


Maximum range, at 85° elevation. . .10,400 yds. 


Maximum range, at 45° elevation 

(M42A1, H.E.).14,780 yds. 

Muzzle velocity (M42A1, H.E.).2,800 f./s. 

Maximum powder pressure 

(M42A1, H.E.).36,000 lb./sq. in. 

(M62, A.P.C.).38,000 lb./sq. in. 

Volume of powder chamber 

(M42A1, H.E.).2,035 cu. ins. 

Maximum rate of fire.25 to 30 rds./min. 



3 INCH ANTIAIRCRAFT GUN, M3, ON MOUNT, M2A2, IN TRAVELING POSITION 


T he development of medium caliber 
mobile antiaircraft artillery for the 
U. S. Army was initiated when a 75 mm 
Gun, M1916, was placed on a Truck 
Mount, M1917, during the First World 
War. Shortly thereafter, the caliber of 
antiaircraft guns was fixed at 3 inches, 
the cartridge case then employed in the 
3" (15 pdr.) Gun, M1898, being adopted 
as standard for antiaircraft use. 

The first mobile antiaircraft gun and 
mount of 3" caliber to be designed and 
manufactured in the United States was 
the 3'" Gun, M1918, and the Mount, 
M1918. This mount was standard for 
issue until replaced by the Mount, M2. 
Postwar development continued in an 
endeavor to increase muzzle energy and 
rate of fire for antiaircraft guns, to im¬ 
prove road performance and stability of 
carriages and to produce more efficient 
fire control systems. A 3" pilot mount, Tl, 
was built and tested in 1927. Tests con¬ 
tinued throughout 1928 and 1929 on the 
Mounts, Ml and M2, the latter being 
standardized to replace the Mount, 
M1918. Development of mounts pro¬ 
gressed thereafter until the present 3" 
Mount, M2A2, was standardized in 
O.C.M. 14339, dated 24 Feb. 1938. While 
this mount is still standard, further pro¬ 
curement will be made only upon specific 
authority of the Secretary of War. 

A new 3" Gun, Ml, with removable 
liner and ballistic qualities superior to 
those of the M1918, was the first gun in a 
series that culminated in the 3" Gun, M3, 
classified as Standard by O.C.M. 7186, 
dated 30 August 1928. 

GUNS, M1918, M1918M1—The construc¬ 
tion of these guns was similar to that of 
the M1917 series antiaircraft guns de¬ 
signed for use on fixed mounts for 
harbor defense. The only difference in 
these guns is in the greater length of the 
breech ring of the M1918M1 gun. The 
gun is built up of alloy steel, with the 
tube shrunk in place in the jacket. The 
breech end of the jacket is threaded to 
receive the breech ring which is screwed 
and shrunk on the jacket and held by a 
lock screw. The breech mechanism is of 
the hand-operated drop block type. Orig¬ 
inally, rifling for this weapon had an in¬ 
creasing twist, from 1 turn in 50 to 1 turn 
in 25 calibers. 

GUNS, M1918A1, M1918M1A1—Guns 
with rifling having a uniform twist of 1 
in 25 were designated as M1918A1 and 
M1918M1A1. 
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3 INCH ANTIAIRCRAFT GUN M3— MOUNT M2A2 (Continued) 



3 INCH ANTIAIRCRAFT GUN, M3, ON MOUNT, M2A2, IN FIRING POSITION 


GUN # M3—This gun is similar to the 
HV11 except that the diameter of the re¬ 
movable liner for the M3 is greater than 
that of the Ml. The autofrettage method 
is used for the manufacture of the liner, 
the interior of the tube being taper 
bored for the removable liner. The 
exterior of the tube is threaded at the 
breech end for attachment of the breech 
ring. The rectangular breechblock, of the 
vertical sliding type, moves up and down 
in its recess in the breech ring. It may be 
operated either semi-automatically or 
manually. In semi-automatic operation 
■the breechblock is opened, as the gun 
returns to battery, by means of a cam 
mounted on the cradle. Upon insertion of 
4 a round in the chamber the extractors are 
-tripped by the rim of the cartridge case 
n.xid the breechblock closes automati¬ 
cally. A breech-operating handle is used 
for manual opening of the breechblock 
£tnd for closing it when firing is discon¬ 
tinued. A Firing Lock, M14, of the 
continuous pull type is housed in the 
breechblock. The gun is fired by means 
of a lanyard attached to the trigger shaft. 

MOUNT, M2A2 —This mount differs 
from the Mounts, M2A1, M1A2, M1A1, 
r X"lA2 and T1A1, primarily in the com- 
jj^crcial brake system, the fabricated 


tires. These models derive from the Tl. 

The Mount, M2A2, is of the trailer 
type, possessing a mobility that permits 
it to be drawn at high speeds over good 
roads and at medium speed over irregular 
terrain. It is of the variety familiarly 
known as a spider mount, with folding 
perforated platforms and four folding 
outriggers fastened to the undercarriage. 
These outriggers, when folded, form the 
chassis. For transport the chassis rests 
on the front and rear pneumatic-tired 
bogies, secured in place by clamp screws 
and equipped with four-wheel electric 
brakes operated from the prime mover. 
The gun is mounted in a cradle which is 
supported on its trunnions in antifriction 
bearings on the arms of the pivot yoke in 
the top carriage. The top carriage, which 
supports the cradle, elevating and trav¬ 
ersing mechanisms and the recoil 
mechanism, is in turn mounted on the 
undercarriage. The top carriage is sup¬ 
ported on a spherical bearing; at the lower 
end is the leveling mechanism mounted 
in the pedestal. The leveling mechanism 
permits adjustment of the axis of the top 
carriage to a vertical position when the 
ground on which the mount is placed is 
not level. Two level vials, set at right 
angles to each other, are attached to the 
top carriage for the guidance of the opera- 


Sighting and Fire Control 
Equipment for 3 Inch A.A. Gun, 
M3, on Mount, M2A2 

On Carriage Equipment 

Elbow Telescope, M24, M25 
Telescope Mount, M26, M27 
Bore Sight 

Off Carriage Equipment 

Height Finder, Ml A1 or M2A1 
Director, M7 (Standard), or Ml, M1A1, 

M2, M3, M4A1B6, M4A1B2, M7A1, 
or M7A1B2 

B.C. Observation Instrument (A.A.), Ml 
Data Transmission System, M4 
Gunner’s Quadrant, Ml 918 
Generating Unit, M6 (Standard) or M4 
(Limited Standard) 

Slide Rule, Ml 

Fuze Setter, M8 

Flank Spotting Instrument, Ml 

Ammunition 

Ammunition is in the form of complete 
fixed rounds. It consists of A.P. Projectile, 
M79; H.E. Shell, Mk. IX, with M.T. 
Fuze, M43, and modifications; H.E. Shell, 
M42A1, with M.T. Fuze, M43, and modi¬ 
fications, or P.D. Fuze, M48, and modifi¬ 
cations; and A.P.C., Projectile, M62, 
with B.D. Fuze, M66A1. 

References —TM 9-2005, v.6; TM 


p^Tts and method of carrying the spare tor in leveling the mount. 

UNCLASSIFIED 


9-360; TM 9-1360; FM 4-125. 
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90 MM GUNS Ml, M1A1 —ANTIAIRCRAFT MOUNT M1A1-1EE? 



90 MM ANTIAIRCRAFT GUN, M1A1, ON MOUNT, M1A1, IN FIRING POSITION 


PRINCIPAL CHARACTERISTICS 


A viation progress, especially in the field 
l of high-altitude bombing, demanded 
reconsideration of requirements for mo¬ 
bile antiaircraft artillery. In order to 
cope with rapidly maneuvering bombers 
flying at modern speeds at extreme heights, 
it was essential to have guns with longer 
range, greater muzzle velocity, and a 
larger effective shell-burst area than those 
previously considered satisfactory. The 
desired increase in firepower which could 
be obtained from guns of larger calibers 
than 3 inch dictated the adoption of a 90 
mm antiaircraft weapon by the U. S. 
Army. 

Development of 90 mm antiaircraft 
materiel was instituted by O.C.M. 14531, 
dated 9 June 1938, for the 90 mm Gun, 
T2, and O.C.M. 14633, dated 18 August 
1938, for the 90 mm Mount, Tl, approv¬ 
ing military characteristics of the gun 
and mount. 

O.C.M. 15688, dated 21 March 1940, 
recorded standardization of the T2 gun 
as 90 mm Gun, Ml, the Tl mount as 90 
mm Gun Mount, Ml, and the recoil mech¬ 
anism for the mount as 90 mm Recoil 
Mechanism, Ml. 

O.C.M. 16755, dated 22 May 1941, ap¬ 
proved standardization of the 90 mm Gun 
Mount, M1A1, and reclassification of 90 


Gun, Ml, Ml A1 

Total weight of gun and mount. Ml A1.19,000 lb. 

Weight of gun, complete.2,445 lb. 

Weight of gun tube.1,465 lb. 

Weight of recoil mechanism.1,740 lb. 

Length of bore.50 cals. 

Length (muzzle to rear face of 

breech ring).186.51 ins. 

Muzzle velocity (M71 H.E., 

M77 A.P.).2,700 f./s. 

Weight of complete round (M71 H.E., 

M77 A.P.).42.04 lb. 

Weight of projectile (M71 H.E., 

M77 A.P.).23.4 lb. 

Chamber capacity (cartridge case) 

(M71 H.E.).298.04 cu. ins. 

Maximum powder pressure.38,000 lb./sq. in. 

mm Gun Mount, Ml, as Limited Stand¬ 
ard. 

O.C.M. 19946, dated 15 January 
1943, approved model designations of 
components of 90 mm A.A. Gun Mount, 
MlAl, as 90 mm Gun, MlAl, Recoil 
Mechanism, MlAl, Spring Rammer, M8, 
and Fuze Setter, M13. 

GUN, Ml —The tube for this gun is of 
monobloc construction and cold worked. 
The tube, which screws into the breech 
ring, is readily removed for replacement 
or repair. A locking key prevents rota- 


Length overall in traveling position.250 ins. 

Height overall in traveling position.112 ins. 

Width overall in traveling position,.. .100"% in*. 

Weight of rammer.500 lb. (approx.) 

Elevation 

Maximum.80° 

Minimum (without depression stops).0° 

Minimum (with depression stops).. . .22%° 

Traverse.360° cont. 

Maximum slope on which mount 

can be leveled.4° 

Diameter of circle of emplacement.35 ft. 

Distance from center to center of 

outside wheel treads.87% ins. 


or bus balloon 

Type of brakes.Electric 


tion of the tube in the breech ring. The 
tube and breech mechanism are sup¬ 
ported and guided in recoil and coun¬ 
ter-recoil by recoil slide rails fastened to 
the breech ring and front tube supports. 
A cam in the right side rail prevents open¬ 
ing the breech by hand when the gun is 
out of battery. 

The breech mechanism employs a ver¬ 
tical sliding breechblock that may be 
opened either manually or automatically. 
It is closed automatically when a car¬ 
tridge is rammed in the chamber. Ex¬ 
traction is automatic or by hand. 


UNCLASSIFIED . 
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W MM GUNS Ml, M1A1 — AMTMftCRAfr MOUNT M1A1 (Continued ) 


Th#* firm# mrchamsm is automatically 
corkrd sj|win <^«e?y:n|f tbr breech 

QUN # Ml At^-T his i* ! hr 9(1 mm Gun, 
Ml, modified by adding a h*w>k <m thr 
(rrm% tube *up$*«rt an*} by changing the 
design of tbc cocking lever. in rtftler to 
aomm midair I hr Spring Hammer, MS, 
which i* utilized fo facilitate lolling. 

*• m A.A. OUN MOUNT, MlAt 

The mount, MlAI* is a srlf-crmtamcd 
mobile umi provided with a single-** le. 
dual-wheeled bogie ami drawn by the 
trad- It is adapted for use with the Re¬ 
mote Control System. M2, as well *» for 
manual operation . 

The mount consist* basically of bogie* 
tnul. outrigger*, pedestal, leveling mech¬ 
anism*. top carnage, elevating and indi¬ 
cator drive mechanism*. equibbratOf, 
crarlle, renal mechanism and rammer 

The top carnage rests on ami pivots 
abrnit the leveling socket which, together 
with the fdber mmfmncnhi of the leveling 
mechanism, rests in turn on I lie pedestal 
The trad* and outriggers are hinged to 
the pedestal. 

The cradle is mvpemled from the top 
carriage no its trunnion*. which rest in 
trunnion bearing* at the top rear of the 
top carnage. The crmHe houses the three 


cylinders of the hydropneumatic recoil 
system V spring type equi libra tor pro- 
vide^l for neutralizing the unbalanced 
wnght of the gun and cradle k located on 
the lower left front of the top carriage. 

ITie elevating and indicator drive 
mechanism k located on the right side of 
the top carriage and the traversing and 
indicator drive mechanism on the left 
side- Elevation ami traverse are accom¬ 
plished either mechanically by remote 
control or manually by handwheels. 

The Rammer, MS. operate* from the 
gun recoil, the springs in the rammer 
cylinder being compressed by the rear¬ 
ward movement of the tvamd. After the 
mun<l i* placed in position, pulling hack 
on the rammer trip lever frees the springs 
which then move the rammer plunger and 
rammer arm forward, the latter pushing 
the cartridge into the breech. 

The Imgie k equipped with disk and 
nm wheels, cornliat tires and tulies, and 
electric brakes operated from the prime 
mover. For forking, or when the electric 
brakes are not functioning, each brake 
can l>e ojierated independently by means 
of a hand lever. 

When in firing position, the outriggers 
are spread, the bogie is removed, ami the 
mount is lowered to the ground until it 


rests on the pedestal base. The mount 
is then leveled and tlic firing platform 
is unfolded and fastened to the outriggers 
and trails. 


Sighting and Fire Control 
Equipment 

On Carnot* Equipment 
Elbow T*l**eop*, M24, MS6 
T*l**eopw Mount, M28, MSA 
Rawota Control Sy»t*m, M8 

O# Carnap* Equipment 
Bor* Sight 

Director, M7A181, MTA1B2, M9A1 
H*lflM Flnd*r, l3Mefooh MlAt, or M2A1 
Antiaircraft B.C. Observation ln*trum*nt, Ml 
G**ft*r , i Quadrant, Ml, Ml91 • 

Slid* R*U, Ml 
F«** S*n*r, Ml 3 
G***rating Unit, Mil 
Cobl* Syttsffl, Ml 


Ammunition 

Ammunition is in the form of fuzed 
complete fixer! rounds. It consists of H.E, 
Shell, MSS, with M.T. fuze, M43A4; H.E. 
Shell, M71, with M.T. fuze, M43A4; A.P. 
Shot, M77, with tracer, and A.P C. Shot, 
M82, with B.l). fuze, M68. 


Hi irgHKNCES—TM 9-2005, v.6; TM 
0-370; TM 9 371; TM 9-1370A; TM 
9-I370B; FM 4-120. 
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90 MM GUN Ml— MOUNT M3 (ANTI-MOTOR-TORPEDO-BOAT)suko»«d 



90 mm GUN MOUNT, M3 (ANTI-MOTOR-TORPEDO-BOAT) 


I n 1941 it was decided to construct a 
fixed mount for the 90 mm. Ml, Gun 
that would permit it to be used effectively 
as an anti-motor-torpedo-boat weapon. 

The resultant Mount, M3, permits 
direct fire against water, land, and air 
targets. It may be controlled either 
manually or automatically through the 
medium of a remote control system. A 
gun depression of —8° allows fire against 
enemy boats, while the elevation of +80° 
makes it practicable for antiaircraft use. 

The principal components of the 90 mm 
Gun Mount, M3, are the pedestal, base 
ring, top carriage, traversing mechanism, 
elevating mechanism, equilibrator, cradle, 
recoil mechanism, and shield and platform 
assembly. 

The cradle, in which the gun is 
mounted, is composed of a body, yoke, 
two trunnions, and a hydropneumatic re¬ 
coil mechanism consisting of a recoil 
cylinder, a floating piston cylinder, and a 
gas cylinder. The recoil piston rod screws 
into a threaded hole in the front under 
surface of the breech ring. A counterre¬ 
coil buffer on top of the cradle eases the 
gun back into battery during the last 7 
inches of counterrecoil. 

A spring type equilibrator is mounted 
on the left front of the top carriage and 
connected to the cradle equilibrator arm 
by a chain. 

Gears which can be operated manually 
by handwheels or automatically by re¬ 


mote control comprise the eleyating 
mechanism located on the right side of 
the top carriage. A transfer valve enables 
the operator to change from remote 
control to manual operation. 

The traversing mechanism is also cap¬ 
able of operation by hand or by remote 
control. The traversing mechanism is 
located on the left side of the top car¬ 
riage. . , . 

The top carnage supports the gun and 
all parts of the mount above the base 
ring, including the shield assembly and 
platform. The cradle trunnions are seated 
in bearings on the top of the top carriage 
side frames. The circular base of the top 
carriage traverses through 360° on the 
bearing surface of the base ring. The 
shield assembly encloses the gun except 
in the rear, where an opening permits 
entrance of the crew and the passing of 
ammunition. The shield is in two main 
sections, with an opening between them 
that enables the gun to be elevated and 
depressed. The shield provides full over¬ 
head protection and includes a sliding 
shield which moves on rollers as the gun 
is elevated or depressed. 

The base ring is a steel casting with 
machined top and bottom surfaces. While 
the top surface supports the top carriage, 
the bottom surface rests on the top sur¬ 
face of the pedestal. 

The cast steel pedestal, to which the 
base ring is secured, is fastened by 


anchor bolts to a prepoured concrete 
base which incorporates an ammunition 
storage place below the ground level. A 
manhole gives accessibility to the stored 
ammunition. 


Sighting and Fire Control 
Equipment 

On Carriage 

KzSsaSiS («-■“» 

Elbow Telescope, M24A1 
Telescope Mount, M46 / 


Off Carriage 

Cable System, Ml 0 

Director, M7A1B1, M9, or M9A1 

Height Finder, Ml A1, or M2A1 

Antiaircraft B.C. Observation Instrument, Ml 

Gunner’s Quadrant, Ml, Ml918 

Slide Rule, Ml 

Fuze Setter, Ml 3 

Ammunition 

Ammunition is in the form of fuzed,. 
complete, fixed rounds. It consists of 
Shell, H.E., M58, with Fuze, time, 
mechanical, M43; Shell, H.E. (Ammonal), 
M58, with Fuze, time, mechanical, M43; 
Shell, H.E., M71, with Fuze, time, 
mechanical, M43; Shell, H.E., M71, witlx 
Fuze, time, mechanical, M43; Shell, H.E., 
M71, with Fuze, P.D., M48; Shell, H.E., 
M71, with Fuze, P.D., M48A1; Projectile, 
A.P.C., M82, with Fuze, B.D., M68, and 
Tracer; Shot, A.P., M77, with Tracer; 
Ammunition, Blank, 90 mm Gun, Ml, 
and Cartridge, drill, M12, with Fuze, 
dummy, M44A2. 


PRINCIPAL CHARACTERISTICS 


Caliber.90 mnrt 

Length of bore. 50 cals. 

Length of gun tube.186.15 Ins. 

Weight.1,465 lb. 

Maximum powder pressure.38,000 Ib./sq. in _ 

Muzzle velocity.2,700 f./s. 

Maximum range (vertical).13,170 yds. 

Maximum range (horizontal).18,960 yds. 

Recoil mechanism.Hydropneumatic: 

Elevation..—8° to 4-80^ 

Traverse.360^ 

Weight of recoil mechanism and cradle. 1,740 lb„ 

Weight of base ring.1,109 lb „ 

Weight of pedestal.1,250 lb. 


Height (base of pedestal to top of shield). .103 in$ . 

References — OCM 15688; OC&X 
17537; OCM 17609; OCM 18632; OCMf 
20674; OCM 21065; OCM 22029; TM 9-^ 
373. 
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90 MM ANTIAIRCRAFT GUN M2-MOUNT M2-STANDARD 



90 mm ANTIAIRCRAFT GUN, M2, ON MOUNT, M2, EMPLACED FOR FIRING 


In July, 1941, it was decided that all in the breech ring is prevented by a targets. The power rammer is used in 

■ mobile antiaircraft guns should be locking key. A tube support fastened to both instances. 

dual-purpose weapons that could be the recoil slide rails supports the muzzle In the event of power failure, mal- 
fired against both aerial and ground end of the tube. functioning of the fuze setter-rammer, 

targets when the mount was on wheels. The breech mechanism uses a vertical or for emergency firing from the wheels 
'This was impossible with the M1A1 sliding block which opens and closes of the mount, the gun can be loaded 
mount, since it was necessary to remove automatically when a round is fired and a manually and fuzes set by means of the 
the wheeled bogie and emplace the mount cartridge is rammed home in the chamber manual Fuze Setter, M13. 
on its pedestal base with outriggers ex- of the gun. The breech must be opened The nonrecoiling parts of the fuze 
tended before opening fire. It was also manually for insertion of the initial setter-rammer are mounted on the recoil 
desired that the 90 mm gun should be round. Downward movement of the mechanism cradle, while the recoiling 
capable of use against motor torpedo breechblock cocks the percussion firing parts are attached to the gun breech 

"boats and other small craft, a function mechanism through the medium of the ring. The complete unit consists of a 

that required a greater depression than automatic cocking lever. In case of a 3 hp., 110-volt, 3-phase, 60-cycle induc- 

the 0° which was the minimum of the misfire, the percussion mechanism can tion motor for driving the fuze setter- 

IVlount, MlAl. be recocked with the breech closed' by rammer; a transmission which transmits 

In order to fill the need for a 90 mm depressing the hand cocking lever handle, power to the ramming and fuze setting 
dual-purpose gun, a project to design mechanisms; a ramming mechanism which 

£tnd manufacture such a weapon and its COMBINATION FUZE SETTER-RAM- drives and opens and closes the rubber 
mount was initiated on 11 September MER/ M20~ The purpose of the combma- ramming rolls; a fuze setter mechanism 
1941. On 13 May 1943 the gun was tion fuze setter-rammer, which is operated which rotates the fuze setter jaws for 
standardized as M2, the Mount as automatically and is controlled by a setting the fuze and provides a means 

q\!2 ? the recoil mechanism as Ml7, and director through remote control, is to of opening and dosing the jaws, and a 

tlie combination fuze setter-rammer as shorten and hold constant the time fuze setter torque amplifier servo median- 
4VI20. interval between setting a time fuze and ism which receives the fuze setter time 

firing the round, and to facilitate loading signal from the remote control director 
GUN, M2— The gun assembly of the cartridges into the gun. The fuze setter is and converts it into power for setting the 
312 consists of the gun tube, recoil slide normally used only with time-fuzed . fuze setting mechanism, 
x-ails, breech mechanism, and firing mech- ammunition for antiaircraft fire. A selec- In operating the fuze setter a round of 
The tube, manufactured by the tive control lever makes the fuze setter ammunition is loaded into the slowly 
^-utofrettage method, is in one piece, inoperative when armor-piercing, point- rotating ramming rolls which draw the 
J-t is attac ed to the breech ring by detonating, or base-detonating ammuni- round into the fuze setter jaws, where it 
interrupted threads. Rotation of the tube tion is employed against mechanized is stopped and held stationary. The laws 
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90 MM ANTIAIRCRAFT GUN M2— MOUNT M2 (Continued) 
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LOADING TROUGH 


COMBINATION FUZE SETTER-RAMMER. M20 


then rotate the fuze to the position sig¬ 
naled by the remotely located director* 
following which the jaws open and the 
round is rammed by the ramming rolls 
into the open breech. The breech closes 
and the round is fired. As the gun recoils, 
the fuze setter jaws and the ramming rolls 
open to allow ejection of the cartridge 
case, and the ramming roll rotational 
speed is changed from high to low. During 
counterrecoil the breech is opened auto¬ 
matically, the ramming rolls and fuze 
setter jaws are closed* and the fuze 
setter-rammer is ready for loading the 
next round. 

When the fuze setter is inoperative the 
fuze setter jaws are open* the ramming 
rolls are driven at high speed, and the 
round is rammed without interruption. 

RECOIL MECHANISM, M17—This re¬ 
coil mechanism is of the hydropneumatic 
type, with variable recoil to compensate 
for change in weight transfer of the gun 


when it is fired at different elevations. 
Shortening the recoil at higher elevations 
permits the use of a lower, more compact 
top carriage and prevents the possibility 
of the gun assembly striking the oper¬ 
ator's platform. Longer recoil at near- 
horizontal elevations enables greater shock 
absorption to be employed. Movement of 
the gun assembly in recoil and counter- 
recoil is utilized to change operating 
speeds of the fuze setter-rammer and to 
open the breech after firing. 

The recoil cylinder, containing a recoil 
piston connected to the breech ring, is 
between the floating piston cylinder on 
its left and the gas cylinder on its right. 
The three cylinders, mounted under the 
gun, are held in place by cylinder sup¬ 
ports. The recoil and floating piston 
cylinders are screwed into the cradle yoke 
which contains the stuffing box for the 
recoil piston rod and valves for con¬ 
trolling the recoil of the gun. The floating 
piston cylinder contains both recoil oil 
and nitrogen under a normal operating 
pressure of 1,000 pounds. The gas and 
oil are separated by the floating piston. 
A gas bypass connection provides a 
passage for gas between the floating 
piston cylinder and the gas cylinder. In 
effect, the gas cylinder is an extension of 
the floating piston cylinder. It contains 
only gas under pressure. 

The yoke not only provides support for 
the recoil cylinders, but also serves as a 
crosstie for the cradle side frames. It 
contains the oil filling valve, throttling 
valve, counterrecoil valve, and passages 
for recoil oil between the floating piston 
cylinder and recoil cylinder. 

After firing, the gun is eased back into 
battery by the action of a hydraulic 
counterrecoil buffer located on the front 
end of the cradle. The buffer in recoil and 
counterrecoil also changes the operating 
speeds of the rammer rolls of the fuze 
setter-rammer. 


MOUNT, M2 —The mount is composed 
of the cradle; equilibrators; elevating, 
traversing, and leveling mechanism; top 
carriage; pedestal, and outriggers. It is 
supported in the traveling position by two 
unsprung two-wheeled bogies equipped 
with 14 x 24 inch balloon tires. In the 
theaters of operations combat balloon 
tires with bullet-resisting inner tubes are 
used. 

The cradle, which is mounted on anti¬ 
friction bearings on. the top carriage, 
contains all the tipping parts of the gun, 
the combination fuze setter-rammer, the 
recoil mechanism, and the counterrecoil 
buffer. 

The top carriage carries all the travers¬ 
ing parts of the mount, the cradle, the 
equilibrator mechanism, the elevating, 
traversing, and leveling mechanisms, and 
the on-carriage elements of the remote 
control system. The elevating mechanism 
and elevation indicator-regulator and 
power unit of the remote control system 
are mounted on the right side of the gun, 
while the traversing mechanism, azimuth 
indicator, and the azimuth power unit 
are on the left side. The firing platform 
sections, held in the raised traveling posi¬ 
tion by swiveled rods, are also mounted 
on the top carriage. Chains attached to 
the side frames hold the platforms in the 
slightly raised position necessary when 
the gun is fired from the wheels. A signal 
light for manual firing indicates to the 
gunner that the gun is on the target. 
Folding shields, with sight openings and 
covers to provide aecess to the remote 
control power units, are secured to each 
side of the top carriage. 

Two spring - type equilibrators are 
mounted horizontally between the side 
frames of the top carriage. Chains from 
the equilibrator spring piston rods pass 
over chain wheels at the front end of the 
top carriage and are attached to arms 
on the under side of the cradle. 


PRINCIPAL CHARACTERISTICS 


Caliber.90 mm 

Length of bore.50 cals. 

Length of tube.186.15 ins. 

Weight of tube.1,465 lb. 

Maximum powder pressure.38,000 Ib./sq. in. 

Muzzle velocity (H.E., M71).2,700 f./s. 

Maximum range (vertical) 

(H.E., M71).13,170 yds. 

Maximum range (horizontal) 

(H.E., M71).19,500 yds. 

Weight of projectile (H.E., M71).23.40 |b. 

Weight of fuze setter-rammer.975 lb. 


Aver, firing cycle—max. fuze setting.... 2.6 secs. 
Aver, firing cycle—min. fuze setting .... 2.1 secs. 
Aver, firing cycle—selective control 


lever set.2.0 secs. 

Recoil mechanism.Hydropneumatic 

Recoil length.Variable 

Normal recoil at 0° elevation ... .44 to 46 ins. 
Normal recoil at 80° elevation . . .28 to 31 ins. 

Traverse, continuous.360° 

Elevation.— 10° to +80° 

Equilibrators.Spring, adjustable 

Wheel base.164 ins. 

Length (lunette to gun muzzle).355.15 ins. 

Max. height (traveling position).121 ins. 


Weight of complete gun and mount 


(approx.).32,300 lb. 

Weight of front bogie.3,250 lb. 

Tread, front bogie.72 ins. 

Tires, regular or combat.14 x 24 ins. 

Turning angle.35° 

Weight of rear bogie.3,200 lb. 

Brakes, electric, compound. 16x5 ins. 

Length across side outriggers, gun 

emplaced.380 ins. 

Rated capacity of hydraulic jacks. .10 tons each 
Prime mover.Medium Tractor, M4 


Towing speed. . Moderate speed on good roads,- 
approx. 20 m.p.h. on sec. roads 
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90 MM ANTIAIRCRAFT GUN M2— MOUNT M2 (Continued) 


The elevating mechanism may be oper¬ 
ated either manually or by remote con¬ 
trol. The traversing mechanism comprises 
upper and lower housing units, the remote 
control power unit, and the azimuth indi¬ 
cator. The carriage is rotated by a series 
of spur and bevel gears on vertical shafts 
which drives a pinion meshed with the 
traversing gear rack fixed to the station¬ 
ary leveling socket. 

A leveling mechanism, consisting of the 
leveling socket and bearing and four 
locking screws, enables the top carriage 
to be leveled when the gun is to be fired 
from the ground. Spirit level vials are 
mounted near each of the leveling 
screws. 

The gun, cradle, top carriage and all 
mechanisms are supported on the pedestal. 
The pedestal forms the base of the mount 
and functions as a chassis for the bogies 
when the gun and mount are in traveling 
position. A front, rear, and two side out¬ 
riggers attached to the pedestal are 
extended and rigidly locked by means of 
wedge keys when the gun is fired from the 
ground. The folders and locked outriggers 
are fastened to the side frames for 
traveling. 

The pedestal lower base plate, pre¬ 
vented from slipping when in firing 
position by vertical spade plates welded 
to the bottom, forms the ground base of 
the mount. Two hydraulic jacks are used 
for raising and lowering the mount so 


that the bogies may be removed or 
placed in traveling position. 

When traveling, the mount rests on 
front and rear bogies. The front bogie 
is connected by a draft spindle pin to a 
draft spindle at the front of the pedestal 
chassis, while the rear bogie is attached 
to a groove in the rear of the pedestal. 

The front bogie is equipped with single 
wheels which, with the electric brakes 
mechanism, are mounted on the spindles 
of a box-section axle. The drawbar is a 
three-member pipe section hinged to the 
bogie when traveling and keyed to the 
bogie so that it may be used for maneuver¬ 
ing when detached from the pedestal. 
A standard Ml lunette is provided for 
coupling the bogie to the Medium 
Tractor, M4, which is used as a prime 
mover. The turning angle of the bogie 
is limited to 35°. A break-away switch 
sets the electric brakes in the event that 
the mount becomes accidentally separated 
from the prime mover. 

The rear bogie is similar in construction 
to the front bogie. It has a box section 
axle to which a maneuvering bar is 
rigidly fixed for ease of handling when the 
bogie is detached from the mount. The 
electric brakes are energized from the 
prime mover, and a hand-operated park¬ 
ing brake is provided for each wheel. 

References — OCM 17213; OCM 
20401; TM 9-372. 


Sighting and Fire Control 
Equipment 

On Carriage 

Sighting System, M7 
Torque Amplifier, Ml or T5 
Cable System, Ml 
Bore Sight 

Off Carriage 

Director, M7A1B1, M9 or M9A1 
Remote Control System, Ml 2 
Height Finder, Ml A1 or M2 A1 
Generating Unit, Ml 8 
Fuze Setter, Ml 3 

Antiaircraft B.C. Observation Instrument, Ml 
Gunner's Quadrant, Ml 
Slide Rule, Ml 

Ammunition 

Shell, fixed, H.E., M58, with Fuze, 
M.T., M43 (all modifications); Shell, 
fixed, H.E. (ammonal), M58, with Fuze, 
M.T., M43 (all modifications); Shell, 
fixed, H.E., M71, with Fuze, M.T., M43 
(all modifications); Shell, fixed, H.E., 
M71, with Fuze, P.D., M48A1; Shell, 
fixed, M71, with Fuze, P.D., M48A1; 
Projectile, fixed, A.P.C., M82, with Fuze, 
B.D., M68, and Tracer; Shot, fixed, A.P., 
M77, with Tracer; Shell, fixed, Practice, 
inert loaded, M71, with Fuze, inert or 
dummy; Ammunition, Blank; Cartridge, 
Drill, Ml2, with Fuze, Dummy, M44A2. 



90 mm GUN, M2, ON MOUNT, M2, IN TRAVELING POSITION 
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120 MM GUN Nll-120 MM ANTIAIRCRAFT MOUNT IV1I— STANDARD 



120 MM GUN, Ml, ON ANTIAIRCRAFT MOUNT, Ml, IN FIRING POSITION 


PRINCIPAL CHARACTERISTICS 


GUN, Ml 

Weigh! (complete).10,675 lb. 

Weight of projectile.50 lb. 

Weight of powder charge.24 lb. 

Dimensions 

Length of bore.60 cals. 

Length (Muzzle to rear face of 

breech ring).291 ins. 

Caliber.4.7 ins. 

Travel of projectile in barrel. ..... .248.35 ins. 

Chamber capacity.1,046 cu. ins. 

Muzzle velocity. 3,100 f./s. 

Maximum powder pressure... . .38,000 Ib./sq. in. 

Rate of firing.10 rds./min. 

Type of breechblock.Vertical sliding 


Type of recoil mechanism. Hydropneumatic with 
variable recoil 


Dimensions of Mount, Traveling 

Overall length lunette to rear muzzle.. 369 ins. 


Maximum height.124 ins. 

Maximum width.123.5 ins. 

Wheelbase. 186 ins. 

Center road clearance under spade.15 ins. 

Size of tires (duals).13 x 24 ins. 

Dimensions of Mount, Emplaced 

Height of trunnions above ground.79 ins. 

Height of platform above ground.36 ins. 

Diagonal of spread outriggers.. 33 ft. (approx.) 
Maneuvering Data 

Maximum elevation.+80° 

Maximum depression..—5° 

Leveling adjustment (each way).4° 

Traverse.360° 

Capacity of hydraulic jacks.15 tons each 


MOUNT, Ml 

Type.2 bogie, 8 wheel trailer, 

portable in one load 
Weight (Gun and mount complete. 


traveling position).61,500 lb. 

Rear bogie.4,100 lb. 

Front bogie. 3,850 lb. 

Mount in firing position.48,800 lb. 



H0'3W 


D evelopment of 120 mm antiaircraft 
materiel for the U. S. Army began with 
the 120 mm Antiaircraft Gun, M1918, de¬ 
signed and built at the request of General 
Pershing for an antiaircraft weapon 
more powerful than those in service dur¬ 
ing the first World War. The pilot model, 
tested in October, 1918, was found un¬ 
satisfactory. Development work on this 
gun was under way until 1921, when the 
project was discontinued. 

The fact that bombing altitudes had 
increased to over 30,000 feet, and the 
need for a heavy antiaircraft gun for the 
defense of large area targets, resulted in 
the approval of military characteristics 
and the development of a 120 mm anti¬ 
aircraft gun and mount by O.C.M. 
15059, dated 1 June 1939, and supple¬ 
mented by O.C.M. 15126, dated 22 June 
1939; O.C.M. 15725, dated 8 April 1940; 
and O.C.M. 16220, dated 10 Oct. 1940. 

120 mm GUN, Ml—This gun con¬ 
sists of a 1-piece cold-worked tube screwed 
into the rectangular breech ring. It is sup¬ 
ported and aligned in the cradle by gun 
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120 MM GUN mi— 120 MM ANTIAIRCRAFT MOUNT Ml (Continued) 


rails attached to the breech ring at the 
rear and the tube support in front. A 
locking key prevents rotation of the tube 
in the breech ring. The breech mechanism 
employs a vertical sliding type breech¬ 
block opened automatically during coun¬ 
terrecoil and closed automatically by 
insertion of the cartridge. 

A percussion type firing mechanism is 
contained in the breechblock. The gun is 
fired by means of a firing lever located 
on the cradle, 

MOUNT, Ml —The mount is of the 
spider type, supported on two dual-wheel 
bogies when in the traveling position. It 
Consists basically of the cradle supporting 
the gun, hydropneumatic recoil mecha¬ 
nism, and the power rammer; the top 
carriage, trunnioning the cradle and 
forming a structure for the attachment of 
the elevating and traversing mechanisms, 
remote-control power apparatus, equili- 
brator cylinders and pressure tank, work¬ 
ing platforms and data receivers, and the 
pedestal, which serves as the base of the 
mount and functions as a chassis to which 
the bogies are connected when the mount 
is prepared for travel. Four outriggers are 
attached to the pedestal. The two side 


outriggers house hydraulic jacks which 
are used when lowering and raising the 
mount for firing and traveling positions. 
Spade plates on the bottom of the pedes¬ 
tal dig into the ground and give additional 
stability to the emplaced materiel. 

Elevation and traverse are accom¬ 
plished either mechanically by means 
of hydraulic force supplied by electric 
motor driven pumps and controlled by 
the remote control system, or by manu¬ 
ally operated handwheels. 

The Power Rammer, M9, is a cam- 
driven, arm type rammer, bolted to the 
rammer mounting pads on the left side of 
the cradle. It is supplied with a tray 
hinged above and to the left of the breech 
which carries both projectile and cart¬ 
ridge case. An automatic fuze setter is 
geared to the rammer; both are operated 
by an electric motor. 

The bogies have dual wheels equipped 
with standard 13 x 24 bus balloon tires, 
and are furnished with Warner-electric 
brakes operated from the prime mover. A 
handbrake lever for parking or emer¬ 
gency use is provided on each of the rear 
bogie brakes. The electric brakes are 
automatically applied in the event that 


the mount becomes separated from the 
prime mover during transport. 

Sighting and Fire Control 
Equipment 

On Carriage Equipment 

Remote Control System, M6 

OH Carriage Equipment 

Cable System, M3 
Director, Ml 0 

Height Finder, Ml At or M2A1 
A.A. Battery Commander's Observation In¬ 
strument, Ml 
Gunner’s Quadrant, Ml 
Generating Unit, Ml 8 
Slide Rule, Ml 
Graphical Firing Table, M2 
Powder Temperature Indicators, Ml2, M3 

Ammunition 

The ammunition is of the separate¬ 
loading type and consists of a projectile 
and a brass cartridge case containing the 
propelling charge. A Palmatex plug serves 
as a cushion between the cartridge case 
and the projectile and as a seal to keep 
the charge in the case. The projectile is 
designated as H.E. Shell, M73, with 
M.T. Fuze, M61, and the cartridge case 
is designated as M24. 

References —TM 9-2005, v.6; TM 
9-380. 
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SUBCALIBER RIFLE, CAL. .22, M2A1 


T he Subcaliber Rifle, cal. .22, M2A1, is 
standard subcaliber equipment for 
mounting in the 37 mm Antitank Gun, 
M3A1. The interior mount used with the 


rifle is the Subcaliber Mount, cal. .22- 
.30, M6. 

This rifle is the cal. .22 U. S. Rifle, M2, 
with the stock and the sights removed. 


A bronze bushing, designed to fit readily 
into the mount, is fitted on the front end 
of the barrel. 


SUBCALIBER RIFLE, CAL. .22, M5-STANDARD 



SUBCALIBER RIFLE, CAL. .22, M5 


T his weapon supersedes the cal. 22 Sub- short commercial type, cal. .22, M2, the extractors of the tank gun. The 
caliber Rifle, M2A1, the cal. .30 Sub- rifle barrel mounted in a bronze casting M5 rifle is loaded before insertion in 
caliber Rifle, M1903A2, and the subcaliber similar in form to a 37 mm complete the barrel of the 37 mm weapon. After 
mount, cal. .22-30, M6, for use in the round in such a way that, when inserted firing, the breech mechanism of the 
37 mm Tank Guns, M5 and M6. It was in the chamber of the 37 mm gun, the larger gun is opened, extracting the 
standardized by O.C.M. 18169, dated center firing pin of the cannon can strike subcaliber rifle. The empty cal. .22 cart- 
5 May 1942. the rim of the cal. .22 cartridge. The ridge is then removed by the use of a 

The Subcaliber Rifle, M5, comprises a casting has a steel flange which engages rod or a hand extractor. 


SUBCALIBER RIFLE, CAL. .30, M1903A2-STANDARD 



T his weapon is the cal. .30 U. S. Rifle, of the gun in which the subcaliber rifle Subcaliber Mount, cal. ,22-30, M6, 
M l903, from which the stock and front is to be mounted. The rifle is 32 inches which fits in the bore of the 37 mm Anti¬ 
sight have been removed. The front end long and weighs 4 7 /g pounds. It may tank Guns, M3 and M3A1. The standard 
of the rifle is fitted with a bronze bushing be used interchangeably with the Sub- cartridge, Tracer, cal. .30, Ml, is used 
has a diameter equal to the bore caliber Rifle, cal. .22, M2A1, in the for training. 
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SUBCALIBER MOUNT, CAL. .22-.30, N16—STANDARD 
SUBCALIBER MOUNT, CAL. .22-.30, M14-STANDARD 



T he Mount, M6, consists of a rifle tube 
extending the length of the 37 mm gun 
tube, a firing-support assembly fastened 
to the rear end of the rifle for the support 
of the receiver and firing mechanism of 


SUBCALIBER MOUNT, CAL. .22-.30, M6 

the rifle, and a firing mechanism assembly 
fastened to the left side of the firing sup¬ 
port and connected with the firing mecha¬ 
nism of the 37 mm gun. Cocking of the 
rifle must be done by hand. It is used with 


Subcaliber Rifle, cal. 22, M2A1, and Sub¬ 
caliber Rifle, cal. .30, M1903A2. 

The Mount, M14, is the Mount, M6, 
modified to fit the 57 mm Gun. 


SUBCALIBER MOUNT, CAL. .30, M8-STANDARD 



SUBCAUBER MOUNT, CAL. .30, M8 



SUBCAUBER FIRING MECHANISM, 
MOUNT, M8 


T his Mount is for use with the Browning 
Subcaliber Machine Gun, cal. .30, 
M1917A1, on the 37 mm Gun, M1A2, on 
the Carriage, M3. It was standardized by 
O.C.M. 16696, dated 8 May 1941. 

The mount, which is bolted to the right 
side of the 37 mm gun cradle, consists of 
front and rear supports. The front support 
is a triangular bracket holding the U- 
i mni ACC ICICH 


shaped yoke which surrounds a portion of 
the subcaliber gun. Adjusting nuts which 
secure the yoke to the bracket may be 
tightened or loosened to effect slight 
changes in elevation of the subcaliber 
weapon. The rear bracket holds the rear 
support consisting of a T-shaped rec¬ 
tangular block with its projection toward 
the center of the carriage. This bracket 


contains a slot in which the support slides 
horizontally for adjustments in azimuth. 
In making such adjustments the nut on 
the front support serves as a pivot. Dur¬ 
ing adjustments in elevation, the rear end 
of the gun pivots vertically in the rear 
support pin. 

Reference —TM 9-235. 





























SUBCALIBER MOUNTS, CAL .50, MV, WHO, Wllii—STANDARD 



CALIBER .50 SUBCALIBER MOUNT, M12, ON 3" GUN CARRIAGE, Ml, WITH BROWNING MACHINE GUN, CAL. .50, HB, M2 


S ubcaliber Mounts, Cal. .50, M9, M10, 
and Ml2, were developed in order to 
provide subcaliber training equipment for 
tank destroyer guns where range facilities 
are not available for firing service ammu¬ 
nition. They are to be used in training 
gunners in firing at moving targets. 

The mounts are designed to support the 
XSrowning Machine Gun, Cal. .50, HB 
(flex.), M2, and to fit all guns assigned 
to the Tank Destroyer Battalion. The 


mount and top bracket are universal, and 
the steel securing straps vary for each 
type of gun for which the mount is in¬ 
tended. These straps are so constructed 
that they are removable, permitting them 
to be stowed in the smallest possible 
space. 

The proper firing solenoid is furnished 
for attachment to the Browning Machine 
Gun, Cal. .50, together with sufficient elec¬ 
tric cable to connect the solenoid with 


the solenoid switch in the motor carriage. 
When it is desired to fire the cal. .50 
machine gun as a single-shot weapon, using 
a lanyard, it is necessary to install a 
trigger motor on the machine gun casing, 
together with a rocker arm to reverse the 
direction of pull and a cable fastened to 
the firing mechanism of the major caliber 
weapon. 

References —OCM 21024; OCM 
21244. 
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37 MM SUBCALIBER GUN M1916 STANDARD—SUBCALIBER MOUNTS 

Ml, M4, M7, M8, M9, M10 standard 



j7 MM GUN, M1416 SUBCALIBIR MOUNT, Ml 37 MM OUN. Ml91 6 -- SUBCALIBIR MOUNT. M4 37 MM GUN, M1916 SUBCALIBER MOUNT, M7 


T he? 37 mm Swlw'aliber (tun, Mi91f>, b 
standard for subculibe r use with vari¬ 
ous mobile- artillery weapons. It roriM*!* 
of tin* 37 mm (inn, M 1910* ami its cradle. 
In all oiv". il iv mount eel on tin- larger 
gun by imaii'- <3 a mount adopted as 
standard for that materiel. 

CHARACTERISTICS 

Weight of gun vnil 104 lb, 

W»lgh» of gun 57 lb. 

Length of bcwt*I 29 13 in» , 19 94 col* 

Diorn<M®{ of bof® 1 457 in*. 

Length of 7-10 in*. 

Rifling, unifoem L H , one turn in 43 582 in*. 
Maximum ®ff*cUv® tong® 1,800 yd*. 

Maximum tot® of fit®, aimed 25 td* /min. 

Ammunition Subcalib®? ammunition eomiil* of 
fixed round, de*ignafed a* 37 mm 
Practice Shell, Mi<. If, with Prac- 
tic® Fui®, M38, 

The different subcahbet mount *> list d 
with thr gun. arr constructed on 


the* same ge neral principle' 1 *, differing only 
in detail*, necessary lor use witli different 
weapon*. Kacli mount consist sofa mount¬ 
ing bracket which* when in position, lies 
between flit' barrels of the two guns and 
js parallel to them, hither forming a purl 
of tin bracket, or (irmly attached to it. 
are the supports winch hold the mount on 
the larger weapon to keep the 1 Mjbealiber 
gun m plactc The lowe r support s are- firmly 
at Inched to the main gun. in some- eases 
by a l bolt which encircles a portion of 
tlie- barrel. The upper supports an- adjust¬ 
able at the trunnion, and at tin front e nd 
of the emetic, which permits adjustment 
of the 37 rnni we apon t<* parallelism with 
the mam weapon. 

37 mm SUBCALIBER MOUNT, Ml 

'This rrnamt is used on the 155 mm (inns, 
M lb 17 ami MI91-SML 

37 mm SUBCALIBER MOUNT, M4 


This me>unt is list'd on the loo mm How¬ 
itzers, M HI 17 and MI918. 

37 mm SUBCALIBER MOUNT, M7~~ 

t his mount is uses! on the 75 mm Guns, 
MISO7, M1S97AI, M1897A2, Ml 897 A3 
ami MIS97AI, on 75 mm Carriages, 
M1S97M l and MJS97A4. 

37 mm SUBCALIBER MOUNT, M8— 

This inoinit is used on the 75 mm Gun 
Carriages, M1S97M1 and M 1897A4. 

37 mm SUBCALIBER MOUNT, M9— 

This mount is used on the 75 mm Gun 
( arriage', M 191 tiAl. 

37 mm SUBCALIBER MOUNT, M10— 

This mount is used on the 155 mm Gun 
Carriage, M 1, and 8" Howitzer Carriage, 
Ml. 

Hkfkhkxc'ks TM 9 2005, v.3; III, 
TM 9 320; TM 9-335; TM 9-345; TM 
9 350. 



37 MM GUN, M1916—SUBCALIBER MOUNT, M10 
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37 MM GUN, M59T© SUBCALIBER MOUNT. MB 37 MM GUN, M1916- -SUBCALl&ER MOUNT, M9 
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37 MM SUBCALIBER MOUNT M13A1 —FLASH HIDIR TAC-4 STANDARD 



*7 mm lUftCAIIMf* MOUNT. MtSAT, ON 4 5 INCH GUN CARRIAGE. Ml 


T in* :i7 rnrn Subealiber Mount, M13AJ, 
^ UM-d on tin* 4 o Inch him ha mage, 
ML and thi* loo mm How it wr Carriage, 
ML 

Due to accident.s cau^M by premature 
hurst- of the Mk. II projec tile, the 37 rnrn 
pm ami recoil system were relocated to 
place the muzzle of the subealiber 
weapon 17 s 2 inches farther forward on 
the Lo inch gun and 155 mm howitzer 
carriages, thus reducing the hazard to 
men se rving the piece. Further protec¬ 
tion from fragments <>f a premature burst 
at or within a few inches of the muzzle 
was provided by Flash Hider, TAC-4. 
The Hash hider also tends to reduce blast 
effect on the gunner. 

Tests indicated that Flash Hider, 
TAC-L increased the average muzzle 
velocity of the practice round from 1,232 
feet p< r second to 1/256 fed per second. 
The Flash Hider. TAC -4. is locked 
securely to the barrel of the 37 mm gun 
by means of a clamping bolt that engages 
a'notch near the muzzle of the weapon. 
It may be used on the 37 mm Gun, 
M 19lb, mounted on 37 mm Subcaliber 
Mounts, ML M5, M 10, M13A1, and 
Mid 

CHARACTERISTICS OF 
FLASH HIDER, TAC-4 


Length .15 in*. 

Diameter 2.5 in*. 

Wall thickne** .25 in. 



*D&CAURtJt MOUNT, MUAJ, ON 155 mm HOWITZER CARRIAGE, Ml 
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1-POUNDER SUBCALIBER GUN-STANDARD 



T he 1-pounder subcaliber gun is used 
with the 6 inch guns, M1897M1,M 1900, 
1903, M1905, M1908, M1908M1, 

IVI1908M2; 8 inch guns, M1888 and modi¬ 
fications; 10 inch guns, M1888, M1895, 
IV11900, and modifications, and with 14 
inch guns,M1907, M1907M1, andM1909. 


The 1-pounder subcaliber gun is in¬ 
serted in the chamber of the larger can¬ 
non where it is held in place by means of 
adapters screwed over the muzzle and 
breech of the smaller weapon. When the 
subcaliber gun is inserted the adapters are 
expanded to hold it firmly in position. A 


center support screws on threads near the 
middle of the 1-pounder tube in order to 
insure rigidity of the gun. 

The round is fired by the firing mech¬ 
anism of the major weapon, and the 
supply cartridge case is removed by 
means of a hand extractor. 


2.95 INCH SUBCALIBER GUN-STANDARD 



T he 2.95" subcaliber gun is used in con¬ 
junction with all models of 12" sea- 
coast mortars. The gun is supplied with 
r ear and front adapters screwed over the 
s ubcaliber tube at the breech and muzzle. 
''These adapters permit the subcaliber gun 
-to be inserted in the bore of the mortar, 
where the rear adapter is expanded until 
£t is wedged against the walls of the 
c Jiamber. The round is fired by the mortar 
firing mechanism, and the empty car¬ 
tridge case is extracted by means of a 
j^SLXid extractor. 

UNCLASSIFIED 


Ammunition for the 2.95" subcaliber 
gun is in the form of a complete fixed 
round with a solid steel or cast-iron pro¬ 
jectile weighing 18 pounds. Three distinct 
rounds are furnished with a different pro¬ 
pelling charge in each round to provide 
for zone 1, 2 and 3 firing. Muzzle velocity 
for zone 1 is 550 feet per second; for zone 
2, 625 feet per second, and for zone 3, 700 
feet per second. 

References— TM 9M:56; TM 9-457; 
TM 9-458. 

X 


CHARACTERISTICS 

Weight of subcaliber tube.224 lb. 

Caliber.2.953 ins. 

Length of bore, including chamber.31.6 ins. 

Length of rifled portion of bore.24.33 ins. 

Rifling, uniform R.H. twist.1 turn in 25 cals. 

Rifling, number of grooves.- 30 

Capacity of powder chamber.34.9 cu. ins. 

Weight of projectile..18 lb. 

Weight of cartridge case.1.45 lb. 

Muzzle velocity— 

three zones.550, 625, 700 f./s. 

Maximum chamber pressure. 18,000 Ib./sq. in. 

Maximum range.4,142 yds. 

Minimum range.1,975 yds. 


















SUBCALIBER KITS AND DRILL CARTRIDGES FOR 3 INCH 

(lS.PDR.) GUNS M1902, M1903-STANDARD 



S ubcaliber equipment for the 3 inch 
(15pdr.) Guns, M1902 and M1903, is 
stored in a subcaliber and drill cartridge 
kit which contains: 1 cleaning brush, 3 
drill cartridges, 1 subcaliber cartridge, 1 
extension piece, 1 cleaning rod, 2 flathead 
special screws, 1 slotted tip, 1 extra base 
and 1 storage chest. 

DRILL CARTRIDGE— This is a dummy 
cartridge for use in drilling cannoneers in 
the service and loading of the gun. It is 
a bronze casting of the shape and dimen¬ 


sions of the service round of fixed 
ammunition. 

SUBCALIBER CARTRIDGE— The sub¬ 
caliber cartridge consists of a cal. .30 
rifle barrel mounted axially in a bronze 
subcaliber cartridge case, and is of the 
same weight and exterior dimensions as 
the cartridge case for the service ammuni¬ 
tion. The breech end of the rifle screws 
into the base of the subcaliber cartridge, 
while the muzzle end is threaded to take 
the ogival-shaped bronze head, which 


accurately fits the bore of the 3 inch gun 
at the front end of the subcaliber case, 
and is capable of longitudinal motion to 
allow for expansion of the barrel when it 
becomes heated. Two extractor springs 
are provided for extracting the subcaliber 
ammunition from the cal. .30 barrel. They 
are secured to the base of the 3 inch sub¬ 
caliber cartridge by two flathead special 
screws so that the springs catch the rim 
of the cal. .30 subcaliber cartridge as it is 
inserted into the cal. .30 barrel. 


75 MM SUBCAUBER GUN M1916MIIA1— STANDARD 



75 mm SUBCAUBER GUN, M1916MIIA1 


The 7 5 mm Subcaliber Gun, 
M1916MIIA1, is used as subcaliber ma¬ 
teriel with the 14 Inch Gun, M1910M1, 


on 14 Inch Disappearing Carriage, 
M1906M1. No mount is used with this 
gun, the tube being fitted with front and 


rear adapters which permit it to be in¬ 
serted in the chamber of the 14 inch 
weapon. 


!IMP! ARRIFIFn 









75 MM SUBCALIBER MOUNT, M3, ON 16 INCH HOWITZER CARRIAGE, Ml920 


T he 75 mm Gun, M1916, is used as sub¬ 
caliber equipment with 75 mm Subcali¬ 
ber Mount, Ml, for the 12 inch Barbette 
Carriage, M1917; with Mount, M2, for 16 
irich Barbette Carriage, M1919; with 
JVIount, M3, for 16 inch Howitzer Car¬ 
riage, M1920; and with Mount, M4, for 
16 inch Barbette Carriage, M1919. 

The 75 mm Gun, M1916, is a built-up 
'Weapon of alloy-steel forgings. It consists 
of a tube, jacket breech hoop and clip. 
'TIThe clip has two lugs on the under side to 


guide the gun in the carriage. The breech 
mechanism is of the semi-automatic drop- 
block type, closing automatically when a 
round is inserted in the chamber. Manual 
opening of the breechblock extracts the 
empty cartridge case. The firing mecha¬ 
nism is of the continuous pull type. The re¬ 
coil mechanism is of the hydrospring 
design. 

The Mounts, Ml, M2, M3, and M4, 
vary only in minor details. They are at¬ 
tached to the cradle of the major caliber 


weapon and support the 75 mm Gun, 
M1916, together with its recoil mechanism. 

CHARACTERISTICS 


Total weight of gun.749 lb. 

Overall length.90.9 ins. 

Length of bore. - .28.4 cals. 

Muzzle velocity.1,780 f./s. 

Maximum range (with H.E. Shell, 

Mk. I).8,780 yds. 

Type of breech mechanism.semi-automatic 

vertical sliding wedge block 
Firing mechanism.continuous pull 


Recoil mechanism. . . .hydrospring, variable recoil 



UNCLASSIFIED 


75 MM SUBCAUBER MOUNT, M2, ON 16 INCH BARBETTE CARRIAGE, M1919 
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HARBOR DEFENSE BY CONTROLLED MINES 



C ontrolled submarine mines are utilized 
in conjunction with other defense 
measures employed for the protection of 
important harbors. The tactical operation 
of all controlled submarine mine equip¬ 
ment is a function of the (’oast Artillery 
Corps. 

Controlled mine fields are planted to 
effect the destruction or damage of hostile 
vessels attempting to enter such portions 
of harbor entrances as lead to channels 
used by friendly shipping. The fields are 
normally limited to distances of 10*000 
yards from shore and to water not over 
300 feet deep. 

A mine field consists of from two to 
four parallel lines of mines. Individual 
lines are composed of groups, each of 
which contains nineteen buoyant mines 
or thirteen ground mines. This arrange¬ 


ment insures the probability of a vessel 
passing over at least one mine and prob¬ 
ably several other mines. Mines within a 
group are separated by 100 foot intervals 
in the case of buoyant mines and by 150 
foot intervals in the case of ground mines. 

The approach of a hostile vessel to the 
mine field may be detected by visual ob¬ 
servation, by an audio reception system 
or by a signal light on the mine control 
panel which flashes on when a ship strikes 
a buoyant mine or comes within actuating 
distance of an influence-operated ground 
mine. 

Observation and command stations are 
located in specially protected shore in¬ 
stallations. Observers in the shore stations 
communicate to the caseinate plotting 
room the azimuth, speed and course of an 


approaching enemy vessel which they can 
see. These data enable the plotting board 
operators to determine the mine which 
should be fired in order to destroy or put 
the hostile vessel out of action. Com¬ 
mands are communicated to the casemate 
electrician to fire the mine by closing the 
proper group firing switch. 

The shore installations for controlled 
mine harbor defense consist of the mine 
casemate, housing the power and control 
equipment; a mine storehouse; a loading 
room; a cable tank for storage of cable; 
a mine wharf and derricks; trackage or 
roads to connect the various structures; 
a mine group commander’s station; base 
end stations; a plotting room, and cable 
terminal huts. There are also boathouses 
and anchorages for the mine yawls and 
DB boats. 


UNCLASSIFIED 
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U. S. ARMY MINE PLANTER MAYBACK, USED FOR LOCATING, PLANTING, DISTRIBUTION BOX BOAT, USED TO ASSIST THE OPERATIONS 

REPAIRING AND CLEARING MINE FIELDS OF THE MINE PLANTER AND AS A PATROL BOAT 

AUDIO RECEPTION SYSTEM MI-STANDARD 





AUDIO RECEPTION SYSTEM, Ml, SHOWING HYDROPHONES AND MOUNTS, MAIN AMPLIFIER, PREAMPLIFIER AND SOUND RECORDER 


T he Audio Reception System, Ml, was 
developed as a result of a request from 
the Commanding Officer of Fort Mills, 
Corregidor, P.I., for some method of de¬ 
termining the difference between bomb or 
shell bursts and an approaching hostile 
vessel when mines in a defense field were 
armed. As designed, the system will dis¬ 
tinguish between mines being armed by 
the explosion of depth bombs, aerial 
bombs, and shells, by wave action, and 
by the approach of a vessel. 

The distinctive sounds of an approach¬ 
ing vessel are audible at distances of from 
500 to 3,500 yards, depending on hydro¬ 


graphic conditions. The audible sounds 
are picked up and translated to a visual 
signal as the vessel comes closer to the 
hydrophones. Experienced operators can 
often identify the nature of a vessel as it 
passes over the line by the character of its 
signature and sound output. 

The audio reception system is composed 
of underwater and shore equipment. The 
underwater components consist of two 
hydrophones connected together and to 
the shore equipment by single-conductor 
submarine mine cable. The shore equip¬ 
ment comprises a preamplifier installed in 
an M l selector box buried in the beach 


where the cable comes ashore; a main 
amplifier, including a loud speaker, which 
is connected to the preamplifier; and a 
sound recorder which is a standard 5 milli- 
ampere, direct current, recording millU 
ammeter. The sound recorder graphically- 
translates sound reception in a series of 
lines varying in length and character ac¬ 
cording to the nature and volume of the 
originating sounds. 

Reference —Coast Artillery Training 
Bulletin, Vol. I, No. 14, “Audio Recep¬ 
tion System, M-l.” 
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SU8MARINI MINI: SYSTEM, M4 


SUBMARINE MINE SYSTEM, M3 
(BUOYANT) 

he Submarine Mine System, M3, is 
composed of underwater and shore 
units. The underwater equipment con¬ 
sists of loaded mines, distribution boxes 
containing selector boxes and selector 
assemblies, mine cables, mooring and 
raising ropes, anchors, and buoys. Tin- 
shore equipment comprises electric power 
plants and control panels situated in the 
casemate for electrically controlling the 
mines, and land cables for electrically 


connecting the control panels to the 
groups of mines. Specifically, the land 
cables establish electrical connection be¬ 
tween the casemate and the terminal 
huts near the water's edge. 

CASEMATE CONTROL SYSTEM/ M3— 

This system is composed of a series of 
panels from which all planted mines arc 
fired, cleared, or tested. Each group of 
underwater equipment is connected to the 
shore equipment by a single-conductor 
submarine cable which extends from the 
selector assembly to the shore cable. The 


shore control equipment requires a per¬ 
manent casemate installation. 

SELECTOR ASSEMBLY/ s M3 —The se¬ 
lector assembly in the planted distribution 
box provides a means for electrically 
selecting, testing, or firing any mine in 
the group which it controls. 

SELECTOR BOXES/ M4 AND M4A1— 

The Selector Boxes, M4 and M4A1, pro¬ 
vide watertight, shockproof containers 
for the selector assembly and a means for 
connecting the shore cable and mine 
cables to their corresponding leads in the 
selector assembly. 
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ARMY CONTROLLED SUBMARINE MINIS (Continued) 



DISTRIBUTION BOXES, M2B1 AND M2—CLOSED AND OPENED 


DISTRIBUTION BOXES, M2 AND M2B1 

—the Distribution Boxes, M2 and M2B1, 
provide a rigid clamp for holding the 
ends of the shore and the mine cables to 
give mechanical protection to the selector 
box. 

MINE CABLE, M4—This cable has a 
7-strand, soft-drawn, annealed copper 
conductor, covered by a ^ inch layer of 
insulating compound containing 50% 
crude rubber or Buna S by weight. 
Number 12 galvanized steel armor wire 
provides a protective cover for the 
insulation. 

BUOYANT MINE CASE, M2—The 

Mine Case, M2, has a cylindrical center 
section with flanged, curved end sections. 
It contains a firing device, M4A1, which 


is actuated by impact of a vessel. It is 
loaded with from 300 to 500 pounds of 
granulated TNT depending on hydro- 
graphic conditions. In the M3 system 
the mines may be fired by manual con¬ 
trol from shore, in conjunction with 
observation fire, or automatically when 
the mine is struck by a vessel. The mine 
will not fire when struck unless the firing 
power switch is closed. 

CAST-IRON MINE ANCHORS— An¬ 
chors of 1,000, 2,000, or 3,000 pounds are 
supplied, the size depending upon the 
weight necessary to hold the buoyant 
mine case at the proper submergence and 
in its proper location under all conditions 
of weather, tide, and firing of adjacent 
mines. 


MINE BUOY, WOODEN BLOCK TYPE 

—These buoys are used to mark the 
positions of mines during planting oper¬ 
ations. 

STEEL MARKING BUOYS— These 
buoys are used to mark the position of 
the distribution box and the line of mines 
prior to and during planting. 

SUBMARINE MINE SYSTEM, M4 
(GROUND) 

This system differs from the M3 in that 
the mine employed rests on the floor of 
the ocean and is influence operated. It 
is, therefore, spoken of as a ground mine. 
The magnetic field of an approaching 






Army controlled submarine mines (continued) 


Vessel induces a minute current in tlie 
’Windings of a coil rod. This current 
Alien causes a series of relays to operate 
^^sulting in the mine control system 
s electing the mine. Ground mines may 
be set for fire automatically when in¬ 
fluenced, or for manual firing upon 
■I'oceipt of a signal in the casemate. 
^Observation firing may he employed 
fl'om data transmitted from the shore 
stations to the plotting room. The 
ground mine will not fire unless the firing 
T»ower switch is closed. 

GROUND MINE CASES, M3 AND M3 At 

The Ground Mine Cases, M3 and 
JVI3A1, are similar except for the manner 
in which they are reinforced and a pro¬ 
vision on the case, M3A1, for lead or 
iiFon loading to give additional weight 
"wliere hydrographic conditions so neces¬ 
sitate. Both cases are welded steel con¬ 
tainers designed to hold 3,000 pounds of 
granular TNT. The base of either case is 
flat to permit resting on the bottom of the 
soa. The firing device, M 5 , is located in 
tho lower part of the case. The booster 
charge, electrically connected to the 
firing device, is approximately in the 
center of the mine, close to the bottom. 
< Ttie loaded case weighs approximately 
£>,800 pounds. 

EMERGENCY MINE CONTROL, M4- 

TTie Emergency Mine Control, M4, is a 
compact and readily portable unit for 
tlie control of 10 groups of buoyant or 
ground mines. It is designed for either 
independent or parallel operation with 
-tfic standard Mine Control, M 3 . For 
outcrying, it is broken down into three 
coxnponents: the operating panel—19" 
laigh, 2534" wide, and 20 " deep, weighing 
*73 pounds; a power pack—16" high, 25J4" 
wideband 19" deep, weighing 104 pounds; 
arid the power plant composed of a 
generator rated at 2 34 KVA, 130 volts, 
60 cycle AC, driven by a 6,5 hp. single 
cylinder, 4-cycle gasoline engine, Signal 
Corps type PE-75, weighing 324 pounds. 

TThc M4 control may be installed and 

orated in submarine mine casemates, 
0 ra L-boats, mine planters, or in any 
emergency shelter as required by the 
t^totical situation. 

Two power plants are provided for 
e ack 10 -group control so that plants can 
60 serviced without interruption of mine 
protection. 

.Any power source capable of supplying 

least 234 KVA of 1.10-volt, 60-cycle 
^Jeotric power may be used instead of the 
^-^oline driven plant, where installation 
c jo< 3 S not require portability. 

PORTABLE CABLE REELER, Ml—The 

Portable cable reeler is a mechanical 
,1 i t designed to reel and unreel sub- 

UNCLASSIFIED 


marine mine cable. The use of mechan¬ 
ical power to rotate the reels cuts to a 
minimum the time and manpower re¬ 
quired, The cable reeler can be used for 
all types of cable reeling w T ork such as re¬ 
reeling, repairing cable, unreeling for 
figure eights, and measuring cable lengths. 

The crew required to reel cable from 
one reel to another after setting up the 
equipment is three men instead of the 
eight men needed formerly. 10,000 feet 
of cable can be rewound in 2J4 hours’ 
operation. Use of the Ml reeler also 
tends to eliminate hand injuries which 
are frequent when cables are reeled 
manually. 

The variable speeds of the machine 
allow the operator to select the most 
practical speed to make smooth and 
uniform lays. 

More cable will be reeled per hour with 
steady operation at medium speeds than 
with intermittent operation at high 
speeds. 

The power unit of the portable cable 
reeler is a 6.5 hp. single cylinder, 4-cycle, 
air-cooled gasoline engine running at 
2,700 r.p.m. This engine is identical with 
the engine used in Power Unit, PE- 75 - 5 , 
procured by the Signal Corps, U. S. 
Army. The power is taken off by a quad¬ 
ruple “V” belt driving an expanding 
type clutch. 


The operation of the clutch is accom¬ 
plished by remote control through the 
medium of a vacuum cylinder controlled 
by a solenoid that derives its power from 
a 6 -volt battery. Functioning of the 
solenoid is effected by a foot pedal. Hand 
operation of the clutch is provided for in 
case of failure of the vacuum control 
system. 

Selection of three forward speeds of 4, 
8 , and 15 r.p.m. and one reverse speed of 
3 r.p.m. is by an automobile truck 
transmission. 

Reduction of output of the transmis¬ 
sion to three forward and one reverse 
speeds is by a 32 to 1 worm gear speed 
reducer. 

The battery is kept in fully charged 
condition by a generator connected to 
the transmission drive shaft. Charging 
rate is controlled automatically by a 
voltage regulator. 

Reels weighing not more than 6 tons 
can be used on this cable reeling machine 
by properly connecting the output end 
of the driving arm to the driven reel. 

The cable reeler is built on a four leg 
platform and can be moved about by 
means of a Mechanical Lift Truck, Sub¬ 
marine Mine Depot, No. 5395 . 

References — OCM 21657; OCM 
22015, 



PORTABLE CABLE REELER, Ml 
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PANORAMIC TftirSCOPf, M6, WITH INST RUM! NT tlGHT 
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PANORAMIC TELESCOPE, M12 
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY 


A panoramic Trlesmj.se provide* a. mean? f»*r lighting ft gun or 
.kow*t.*er ami for Jay mg it. m artmnlh. Urtirle marking* in 
some of th**c rnvlrmiicnts allow the use of* lift- tclrscojx- for lay¬ 
ing Ok weapon in elevation m direct lire The telesevspe is at¬ 
tached to the left *nle of the carriage by means of a mount * some 
HWjcM* of winch wntUifi eerfiUTi indicating elements. 

The panoramic lclesieoj>c is a lixinTtocrec cwt-image. vertical 
telescopeof the peri?**r»pe iyf>e» with an optical system eomtmscd 
of various pf5“*fns and Iolm's, and a reticle to facilitate aiming. 
The objective- prism can la* elevated ami depressed to bring the 
target into view. If can aim be rot a ten I through a complete circle, 
thereby enabling the target to l»c kept const a fitly in view while 
the observer remams in the same position, Rotating prisms in 
the rotating head ami housing insure accurate ami erect images 
at all arimnthx, The rotation of the elevating prism ami the dove 
prism is accompli died by a worm imeliiuiein with a throwout 
tkviw for rapid changes in azimuth. 

At present, there are several standard jMinonimic telescopes. 
All out tain l«isieajly the same parts arid have tin* same general 
appearance. They differ chiefly in optical characteristics, in the 
marking* of the reticle, in the relation of the head to the eye- 
piece, and in minor matters affecting only the appearance of the 
instrument. 

At the top of the panoramic tclcseojie is an elevation knob by 
which the instrument is elevated or depressed to give the projn-r 


PANORAMIC TllfSCOPI, Ml 





PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued) 


line of sight. Zero graduations and ac¬ 
companying indexes on the elevation knob 
and on the rotating head below are 
matched to set the instrument for a 
horizontal line of sight. 

The azimuth scale is graduated in 100- 
mil intervals from 0 to 32 and from 32 


back to 0. An azimuth micrometer covers 
100 mils at 1-mil intervals. Open sights 
are provided on each telescope. 

Reticles and scales of panoramic tele¬ 
scopes are illuminated by self-contained 
instrument lights. 


Optical Characteristics of Panoramic 


Telescope, Ml 

Magnification.3 power 

Field of view.12° 12' 

Diameter of exit pupil.0.1 5" 

Effective focal length of objective.2.362" 

Effective focal length of eyepiece.0.784" 




M 12 


M12 AI 



MI2A2 



RETICLE PATTERNS FOR THE M12 SERIES OF PANORAMIC TELESCOPES 


A distinguishing point of this telescope 
is that the eyepiece slants upward at an 
angle of 25°; in other standard panoramic 
telescopes, the eyepiece is horizontal. 

Where Panoramic Telescope, Ml, is 
not available, Elbow Telescope, M62, 
and Telescope Adapter, M9, with a 
1-inch filler, can be used as a substitute 
for the panoramic telescope. 

TELESCOPE MOUNT, M3—This mount 
supports the Panoramic Telescope, Ml, 
on the cradle of the 75 mm pack howitzer. 
It is mounted on a socket which is sup¬ 
ported on a central pivot. The latter is 
aligned to the bore of the weapon. It 
automatically applies to the azimuth and 
the angle of elevation any necessary cor¬ 
rection for trunnion cant. 

This mount completes the sighting 
equipment for the 75 mm pack howitzer, 
containing within itself leveling, cross- 
leveling, angle-of-site, and elevation 
mechanisms. 

An elevating knob operates an eleva¬ 
tion scale which is graduated in 100-mil 
intervals and an elevation micrometer 
which is graduated in l-mil intervals. The 
elevating knob is attached to a range 
drum which is scaled in yards. 

The angle-of-site mechanism consists 
of an angle-of-site level vial and a 600-mil 
scale and associated micrometer scale, 
operated by the angle-of-site micrometer 
knob. 


Telescope Mount, M3 has been re- 
PANORAMIC TELESCOPE, Ml classified as Limited Standard. All mounts 






Status of 

Additional on-car- 

are to be modified to M3A1C status. 

Panoramic 

Telescope Insfru- 

Gun Carriage 

Telescope 

Mount 

ment 

Light 


Carriage 

riage equipment 
for this materiel 

TELESCOPE MOUNT, M3A1C—This 
telescope mount, now standard in place 

Ml 

M3A1C 

Ml 3 

75 mm Pack Howitzer 
Carriages, Ml, M8 

Standard 

None 

of the M3, consists of Telescope Mount, 
M3, modified to permit its use at eleva¬ 

Ml 

M16A1 

M20 

75 mm Howitzer 
Carriages, M3A2, 
M3A3 

Standard 

Range Quadrant, M3 
Instrument Light, Ml 8 
Elbow Telescope, M5 

tions up to 65°. Telescope Mount, M3, 
can indicate a maximum elevation of 
only 45°. 

Ml 

M16A1 

M20 

75 mm Howitzer 
Carriages, M2A1, 

M3, M3A1 

Limited 

Standard 

Range Quadrant, M3 
Instrument Light, Ml 8 
Elbow Telescope, M5 

TELESCOPE MOUNT, M16—■'This mount 
supports the Panoramic Telescope, Ml, 
on the 75 mm field howitzer carriage. It 

Ml 

M16A1 

M20 

105 mm Howitzer 
Carriage, M3A1 

Standard 

Range Quadrant, M8 
Elbow Telescope, M61 

contains leveling and cross-leveling mech¬ 
anisms. The gun is laid in elevation by 

Ml 

M16 

M20 

105 mm Howitzer 
Carriage, M3A1 

Standard 

Range Quadrant, M8 
Elbow Telescope, M61 

means of the range quadrant which is 
mounted on the right side of the carriage. 
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued) 



TELESCOPE MOUNT, M3, WITH INSTRUMENT LIGHT, M13 


TELESCOPE MOUNT, Ml6, WITH PANORAMIC TELESCOPE, Ml 


TELESCOPE MOUNT, M16 has been re¬ 
classified as Limited Standard. All mounts 
are to be modified to M16A1 status. 

TELESCOPE MOUNT, M16A1 —This 
telescope mount is standard for use on 
75 mm howitzer carriages in place of the 
M16. It is an M16 telescope mount modi¬ 
fied to permit its use at elevations up 
to 65°. 

Optical Characteristics of Panoramic 


Telescope, M6 

Power.4 

Field of view.10° 

Diameter of exit pupil.1.66" 

Effective focal length of objective.3.135" 

Effective focal length of eyepiece.0.788" 


This instrument, itself standard, is 
used only on certain limited standard and 
substitute standard materiel. It has a 
reticle with a vertical and a horizontal 
crossline. The latter is graduated in mils 
to indicate deviations from the central 
position. An open sight on the side of the 
rotating head permits rapid approximate 
aiming. 

UNCLASSIFIED 


PANORAMIC TELESCOPE, M6 


Panoramic 

Telescope 

Instrument 

Light 

Gun Carriage 

Status of 
Carriage 

Additional on-carriage 
equipment for this 
materiel 

M6 

M9 

75 mm Gun Carriages, 

Ml 916, M1916A1, 
M1916M1, M1916M1 A1 

Limited 

Standard 

Sight, Ml916 (L.S.) 

M6 

M9 

75 mm Gun Carriages 

Ml 917, M1917A1 

Limited 

Standard 

Rocking Bar Sight (L.S.) 

M6 

M9 

2.95' V.M. Gun ■ 

Carriage 

Limited 

Standard 

Sight, Ml 91 2 (L.S.) 

M6 

M9 

155 mm Gun 

Carriage, M3 

Substitute 

Standard 

Quadrant Sight, M1918A1 

M6 

M9 

155 mm Gun Carriages. 
M191.7, M1917A1, 

Ml918, M1918A1, M2 

Limited 

Standard 

Quadrant Sight, M1918A1 
& Ml 91 8 (L.S.) 

M6 

M9 

155 mm Howitzer Carriages, 
M1918A1 

Substitute 

Standard 

Quadrant Sight, M1918A1 

M6 

M9 

155 mm Howitzer Car¬ 
riages Ml917, Ml 91 8, 
M1917A3 

Limited 

Standard 

Quadrant Sight, M1918 
(L.S.) 

M6 

M9 

8" Howitzer Carriage, 

Ml917, U.S. 

Limited 

Standard 

Rocking Bar Sight, 

Type A (L.S.) 

M6 

M9 

8" Howitzer Carriage. 

M191 8, U.S. 

Limited 

Standard 

Rocking Bar Sight, 

Type B (L.S.) 

M6 

M9 

240 mm Howitzer 

Carriage, M1918A2 

Substitute 

Standard 

Quadrant Sight, M1918A1 

M6 

M9 

155 mm Gun Motor 
Carriage, Ml 2 

Standard 

Quadrant Sight, Ml 918 (L.S.) 
Telescope, M53A1 

Telescope Mount, M40 
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued) 



TELESCOPE MOUNT, M18AI 

(WITH SUBSTITUTE STANDARD PANORAMIC TELESCOPE, M5A5) 


TELESCOPE MOUNT, M21A1 



PANORAMIC TELESCOPES/ M12 SERIES 


The main distinguishing point of this 


Panoramic Telescope 
Telescope Mount 

Instru¬ 

ment 

Light 

Gun 

Carriage 

Status of Other sighting 

Carriage equipment used 
with this materiel 

Ml 2 

Ml 8A1 

M19 

1 55 mm Gun 

Carriage, Ml 

Standard 

Quadrant Mount, Ml 
Instrument Light, Ml 2 

Ml 2 

M18A1 

M19 

8" Howitzer 

Carriage, Ml 

Standard 

Quadrant Mount, Ml 
Instrument Light, Ml 2 

Ml 2 

M30 

/ M22 
\ M35 

240 mm Howitzer 
Carriage, Ml, and 

8" Gun Carriage, M2 

Standard 

Elevation Quadrant, Ml 

Quadrant Adapter, M10 

Ml 2 

M25 

M34 

4.5"Gun Carriage,Ml 

Standard 


Ml 2 

M25 

M34 

155 mm Howitzer 
Carriage, Ml 

Standard 


M12A1 

M22 

M19 

75 mm Gun 

Carriage, M2A3 

Standard 

Elbow Telescope, M14A1* 
Range Quadrant, M5 
Telescope Mount, M23 

M12A2 

M21A1 

M19 

105 mm Howitzer 
Carriage, M2 series 

Standard 

Range Quadrant, M4 
Telescope Mount, M23 
Elbow Telescope, M16A1D 1 

M12A2 

M21A1 

M19 

105 mm Howitzer 
Motor Carriage, M7, 
M7B1 

Standard 

Range Quadrant, M4 
Telescope Mount, M42 
Elbow Telescope, M16A1C 


instrument is in its method of mounting, 
no separate mount being required. In¬ 
stead, there is a T-lug on the telescope 
shank which fits into a corresponding T- 
shank which is in most cases located on 
the second item of sighting equipment. 

Optica! Characteristics of Panoramic 
Telescope, M12 


Power.4 

Field of view.10° 

Diameter of exit pupil.0.165" 

Effective focal length of objective.4.004" 

Effective focal length of eyepiece.1" 


The four standard panoramic telescopes 


M12A3 M21 A1(S.) M19 ) 3" A.T. Gun 

Carriage, M6 

or > 

3" A.T. Gun 

M41A2(L.S.) J Carriage, Ml A1 

UNCLASSIFIED 


Standard 


Substitute 

Standard 


r Range Quadrant, M10C 
Telescope Mount, M23 
J Elbow telescope, M29A1* 
| Telescope Mount, M61A1 
Telescope, M79C 
Instrument Light, M33 
*Us6i Instrument Light, M36. 


of the M12 series are identical except for 
the patterns of the reticles. In appearance 
and optical characteristics, they are simi¬ 
lar to the M6. 


278 .... mmmrn .mi.. office chief gs of ordnance iiiiiuiiiiiii 1 aipsust■ 1944 














PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued) 



TELESCOPE MOUNT, M22 

(WITH SUBSTITUTE STANDARD PANORAMIC TELESCOPE, M5A4) 



TELESCOPE MOUNT, M25—LEFT REAR VIEW 


PANORAMIC TELESCOPE, M« —The 

reticle has a horizontal and a vertical line 
intersecting at right angles. The horizon¬ 
tal line is graduated at 5-mil intervals, 
indicating 100 mils to the right and to the 
left of the center. 

PANORAMIC TELESCOPES, M12A1, 
M12A2,M12A3 —In addition to the cen¬ 
tral vertical and horizontal crosslines, the 
reticles of these telescopes have parallel 
horizontal and vertical lines below the 
central horizontal crossline to indicate the 
elevations for various ranges. The lines 
are spaced differently in each of the four 
models in order to apply to a specific 
weapon and ammunition. The number of 
the firing table from which the range- 
elevation data for graduating the reticle 
was taken is engraved at the bottom of 
each reticle. 

Direct laying of these guns in both 
azimuth and elevation is therefore possi- 

-_ UNCLASSIFIED 


ble with the use of the panoramic tele¬ 
scope and mount only. Whenever possible, 
however, the panoramic telescope is used 
only for indirect laying of the gun in 
direction. 

MOUNTS FOR PANORAMIC TELE¬ 
SCOPES, M12 SERIES—These mounts dif¬ 
fer in the way in which they are affixed to 
the gun carriage. All of them have level¬ 
ing, cross-leveling, and azimuth-compen¬ 
sating mechanisms, and a socket into 
which the panoramic telescope is inserted 
and firmly held in place. 

TELESCOPE MOUNT, M18A1 — This 
mount has a housing which is firmly 
bolted to the left side of the carriage. The 
mount docs not elevate with the gun. 

TELESCOPE MOUNT, M21 — This 
mount has a bracket which fits over the 
left cradle trunnion, being attached to the 
cradle. The mount elevates with the gun. 


TELESCOPE MOUNT, M21A1—This 
consists of Telescope Mount, M21, with 
a locking device added to the fore and 
aft leveling worms. It is standard for use 
on 3 inch materiel and on the 105 mm 
Howitzer Carriage, M2, and the 105 mm 
Howitzer Motor Carriage, M7. 

TELESCOPE MOUNT, M22 — This 
mount is bracketed to the upper cross- 
arm on the gun cradle and is centered on 
a prolongation of the left trunnion ex¬ 
tending into the actuating arm of the 
mount. It therefore rotates in elevation 
with the gun. 

TELESCOPE MOUNT, M25 — This 
mount, with the Panoramic Telescope, 
Ml2, constitutes the complete sighting 
equipment for the 4.5" Gun Carriage, Ml, 
and tile 155 mm Howitzer Carriage, All. 
In addition to forming the support for 
the panoramic telescope, the mount has 
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PANORAMIC TELESCOPES FOR USE WITH MOBILE ARTILLERY (Continued) 



TELESCOPE MOUNT, M30 TELESCOPE MOUNT, M41A1, WITH PANORAMIC TELESCOPE, 

M12A3, AND DIRECT SIGHTING TELESCOPE 


incorporated into it mechanisms for lay¬ 
ing the weapon in elevation. 

Attached to the mount are an actuating 
arm bracket and another bracket which 
is attached to the gun carriage. Both 
brackets are bolted to a third bracket 
which is, in turn, bolted to the end of the 
left trunnion. 

The actuating arm bracket supports 
the pivot for the cross-leveling mecha¬ 
nism. The actuating arm itself acts as a 
pivot for elevating the longitudinal level¬ 
ing mechanism. 

The elevating mechanism is actuated 
by the elevating worm which causes the 
body assembly and the rocker to rotate 
about the actuating arm. The elevation 
scale is graduated at 100-mil intervals, 
from 0 to 1,100 mils with the 0 graduation 
indicating normal. An elevation microm¬ 
eter covers 100 mils at 1-mil intervals. 


TELESCOPE MOUNT, M30 —This 
mount follows the general pattern of 
mounts for the Ml2 series panoramic 
telescopes, and since it is never used for 
laying the gun iri elevation, it is mounted 
so that it does not elevate with the gun. 

TELESCOPE MOUNTS, M41A1 and 
M41A2— LIMITED STANDARD — Tele¬ 
scope Mount, M41A1, was formerly 
standard for use on 3-inch antitank guns. 
It was designed to mount both a M12A3 
panoramic telescope and a straight Tele¬ 
scope, M41. The latter was used for direct 
laying in a one-man, one-sight system. 
This mount, was originally developed by 
modifying Telescope Mount, M21, by the 
addition of an 8 inch filler piece and a 
new actuating arm which had an exten¬ 
sion and bracket on the outer end to sup¬ 
port the straight telescope. 


With the standardization of Telescope, 
M79C, and Telescope Mount, M61A1, in 
place of Telescope, M41, there was no 
longer any requirement for a panoramic 
telescope mount with additional facilities 
for the mounting of a straight telescope. 
Telescope Mount, M41A1, has therefore 
been reduced to limited standard, and the 
M21A1 is standard. All M41AI mounts 
are to be made similar to the standard 
mount, M21A1, by modification to M41A2 
status. This requires the removal of the 
8 inch filler piece and the straight tele¬ 
scope holder and the addition of a lock¬ 
ing device to the fore and aft leveling 
worms. 

References —OS 9-16; TM 9-305; 
TM 9-1545; TM 9-1548; TM 9-1551; 
TM 9-1552; TM 9-1553; TM 9-1583; 
TM 9-1584; TM 9-2005, v.5; TM 9-2674. 


UNCLASSIFIED 
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RANGE QUADRANTS M3AK,M4,M5,M8,M10C STANDARD 


Ml o u*m® 
IYIO STANDARD 


STANDARD RANGE QUADRANTS 
Range Quadrant Gun Carriage 


/ M3.75 mm Howitzer Carriages / M2 At, 

\ M3A1C M3 y M3A1, M3A2, M3A3 

M4.105 mm Howitzer Carriages, M2, 

M2A1, M2A2 

M5.75 mm Gun Carriage, M2 A3 

M8.105 mm Howitzer Carriage, M3A1 


M10C .3 inch Gun Carriages, Ml Al and M6 

A range quadrant is used for laying a 
gun or howitzer in elevation, for indirect 
fire. It is mounted on the right-hand side 
of the carriage so that any movement of 
the gun in elevation is imparted to the 
instrument. 

The five standard models of range 
quadrants are essentially the same, hav¬ 
ing the same general appearance, and 
performing the same functions. Each in¬ 
strument has a cross-leveling mechanism, 
and a range-elevation mechanism which 
contains range and elevation scales. In 
addition, it has an angle-of-site level vial. 

An elevation mechanism, which is con¬ 
tained in the elevating-worm housing, 
consists of an elevating-worm knob and 
accompanying mechanism, an elevation 
scale graduated into 100-mil intervals, an 
elevation micrometer covering 100 mils at 
l-mil intervals, and a range drum. 

The angle-of-site scale, graduated in 
increments of 100 mils, represents a total 
of 600 mils. The normal angle of site is 
represented by the graduation “3.” The 
angle-of-site micrometer is graduated into 
100 equal spaces, each representing 1 mil. 
The centering of the longitudinal level 
vial indicates that the gun has been ele¬ 
vated to an angle equal to the angles 
shown on the scales. The angle-of-sitc 
mechanism is geared to the elevation 
mechanism, so that the angle of site and 
the angle of elevation are mechanically 
added together. 

Each range drum is scaled for a specific 
weapon and a particular type of ammuni¬ 
tion and powder charge. The drum is 
revolved until the index, which moves in 
a helical groove, is positioned at the de¬ 
sired range. At this time the correct 
elevation will be indicated by the ele¬ 
vation scale and micrometer. 

RANGE QUADRANT, M3 This in¬ 
strument is inserted in a socket in the 
sight bracket on the right side of the 
cradle. The Elbow Telescope, M5, is 
clamped into a socket in the upper part 
of the range quadrant. The range quad¬ 
rant has a lateral deflection mechanism for 
use with this telescope in direct fire only. 



RANGE QUADRANT, M4 
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RANGE QUADRANTS M3A1C, M4, N15, W18, MIOC (Continued) 



Illumination for the scales, levels and 
range drum is provided by means of In¬ 
strument Light, M l 8. 

Range Quadrant, M3, has been re¬ 
duced in classification to Limited Stand¬ 
ard. All instruments will be modified to 
M3 A 1C status. 

RANGE QUADRANT, M3A1C— Range 
Quadrant, M3 A 1C, consists of Range 
Quadrant, M3, modified to permit its use 
with the howitzer elevated up to 65°. 

RANGE QUADRANT, M4— This range 
quadrant is mounted on a pad on the 
right side of the howitzer cradle. On a 
bracket in the upper part of this instru¬ 
ment are mounted the Telescope Mount, 
M23, and the Elbow Telescope, Ml GAL 
Three range drums are provided, bearing 
range graduations for high-explosive shell 
for zones of fire III, V and VII. 

A built-in lighting system with power 
supplied by four flashlight cells provides 
illumination for the elevation and angle- 
of-site scales and micrometers, the range 
drum, and the levels. The cells are con¬ 
tained in a battery box on the mounting 
bracket. 

RANGE QUADRANT, M5— The 

mounting bracket of this instrument is 
supported on an extension of the right 
trunnion of the gun and on the guard of 
the gun cradle. The Telescope Mount, 
M23, which supports the Elbow Tele¬ 
scope, M14A1, is fastened to an extension 
on the upper part of this range quadrant. 
Four range drums are provided for use 
with four different kinds of ammunition. 
This instrument has a built-in lighting 
system similar to that used in the M4. 

RANGE QUADRANT, M8— This range 
quadrant is mounted on a support on the 
right side of the howitzer cradle. The 
Elbow Telescope, M61, fits into a clamp 
in the upper part of the range quadrant. 
Only one range drum is provided. Tt is 
graduated in terms of the semifixed II,E. 
Shell, Mi, with P.D. Fuze, M48, for 
zone IV. This range quadrant makes use 
of Instrument Light, M18. 

RANGE QUADRANT, Ml OC— This 
range quadrant is similar to the M4 and 
M5 range quadrants, except that it has a 
range drum for the 3 inch II.E. Shell, 
M42, with Fuze, P.D., M48, muzzle 
velocity 2,800 feet per second, and mounts 
by four bolts without a trunnion pin 
support. 

References —'I'M 9-236; TM 9-1547; 
TM 9-1551; TM 9-1552; TM 9-2005, 
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ELBOW TELESCOPES M5, M14A1, M16A1C M16A1D, M29A1, 

M61 STANDARD-MI4, M16, M29 LIMITED standard 
TELESCOPE MOUNTS M23, M42, M50 STANDARD 



ELBOW TELESCOPE, M5 ELBOW TELESCOPE, M14, M16, OR M29. THESE MODELS ARE IDENTICAL 

EXCEPT FOR DIFFERENCES IN THE RETICLES 



T hese elbow telescopes are mounted on 
the right side of a gun or howitzer car¬ 
riage and are used for laying the gun in 
elevation in direct fire. They are 3-power, 
fixed-focus, prism-erecting instruments, 
with line of sight always parallel to the 
axis of the bore of the gun. There is a 90° 
elbow, thus permitting the observer to 
face the side of the carriage while ob¬ 
serving. Each telescope has a reticle 
etched with range lines applicable to the 


ammunition used. Telescopes, M14A1, 
MIGA 1C, M.1GAID, and M29A1, are 
each to be provided with a window for 
illumination of the reticle by means of 
Instrument Light, M3G. 

ELBOW TELESCOPE, MS -On either 
side of the vertical axis, the reticle is 
etched with a series of long and short hori¬ 
zontal lines, numbered to represent ranges 
from 400 to 3,000 yards. A letter “N” 
represents the normal line of sight. 


This telescope has no separate mount, 
but is clamped into the upper part of the 
Range Quadrant, M3. The Range Quad¬ 
rant has an azimuth worm knob, and 
when large lateral deflections are being 
applied, it may be used in order to bring 
the target within the field of view. 

ELBOW TELESCOPE, M61—This instru¬ 
ment fits into a clamp in the Range 
Quadrant, M8. The reticle pattern has a 
normal point near the top and a series of 


Elbow 

Telescope 


Telescope 

Mount 


Gun Carriage 


M5.None 

M5.None 

Ml 4, M14A1.M23 

Ml4, M14A1.M23. 

M16, M16A1D.M23. 

M16, M16A1C.M42 

M29.M23. 

M61.None. 


UNCLASSIFIED 

Mtlllllllllllliliiiw OFFICE CHIEF 


.75 mm Howitzer Carriage, M3A1 

.75 mm Howitzer Carriages, M2A1, M3 

.75 mm Gun Carriage, M2 A3 

.75 mm Gun Carriages, M2, M2A1, M2A2 

.105 mm Howitzer Carriages, M2, M2A1, M2A2 

.105 mm Howitzer Motor Carriage, M7 

.3" Anti-tank Gun Carriage, M6, Ml A1 

.105 mm Howitzer Carriage, M3 
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elbow telescopes M5, M14, M14A1, Ml6, M16A1C, Ml6AID, M29, M29A1, M61 
TELESCOPE mounts M23, M42, M50 


(Continued) 

interrupted horizontal parallel lines denoting elevations for 
ranges of from 400 to 2,800 yards. These ranges are applicable 
to the semifixed, high-explosive antitank shell, M67. Ihe tele¬ 
scope is used primarily for direct aiming at moving targets. 

ELBOW TELESCOPES, M14, M14A1—The reticle of this type 
telescope is marked with nine range lines, representing ranges of 



TELESCOPE MOUNT, M23 



TELESCOPE MOUNT, M42 



TELESCOPE MOUNT, M50 


from 0 to .1,600 yards at 200 yard intervals. The 0 graduation 
passes through the optical center of the telescope, and the re¬ 
maining lines are below the center. 

ELBOW TELESCOPE, Ml6—The reticle of this type tele¬ 
scope is also graduated for the 105 mm H.E. Shell, Ml Charge 
V at ranges of from 0 to 1,600 yards at 200 yard intervals, 
with the 0 graduation passing through the optical center 
of the telescope. All of these telescopes are to be modified to 
M16A1C or M16A1D status. 

ELBOW TELESCOPE, MldAlC—This elbow telescope has a 
two-purpose reticle, with graduations arranged according to the 
antitank pattern. The range graduations on the right-hand side 
of the reticle are applicable to the 105 mm H.E. Shell, Ml, and 
those on the left-hand side to the 105 mm II.E., A.T. Shell, M67. 

ELBOW TELESCOPE, M16A1D—The reticle of this tele¬ 
scope is graduated for the 105 mm H.E., A.T. Shell, M67. It 
can also be used with the H.E. Shell, Ml, Charge VI, which has 
approximately the same range elevation relation as the M67 
up to about 2,500 yards. 

ELBOW TELESCOPES, M29, M29A1—The reticle of this type 
telescope is graduated for 3 inch A.T. shot, M62, as used in the 
3 inch Antitank Gun, M5, 

TELESCOPE MOUNT, M23—This mount has a threaded 
support which is inserted and secured in the mounting bracket 
of the range quadrant. The support is thus perpendicular to 
the bore. The housing, attached to the support, holds a ro¬ 
tating bracket in which the objective arm of the telescope is 
fastened, perpendicular to the housing, and parallel to the 
axis of the bore. 

By means of an elevating worm, the housing may be ro¬ 
tated on the support in a vertical plane, thus enabling the tele¬ 
scope to be adjusted in elevation with respect to the bore of 
the gun. The rotation of the telescope in the rotating bracket 
enables the range lines to be made parallel to the horizontal 
axis of the bore, 

TELESCOPE MOUNT, M42—This telescope mount replaces 
Telescope Mount, M23, for use on the 105 mm Howitzer 
Motor Carriage, M7. The use of this mount makes it possible 
to position the telescope between the range quadrant and the 
howitzer instead of outside the range quadrant. This change is 
necessary in the howitzer motor carriage because, with the 
telescope mounted as in the field howitzer, the antiaircraft 
machine gun mount interferes with the line of sight. 

TELESCOPE MOUNT, M50— 1 This is the Telescope Mount, 
M23, with a modified bracket which enables it to be mounted 
directly on the carriage without use of a range quadrant. It was 
formerly required on 3 inch antitank guns, but since a new group 
of sighting equipment, including a range quadrant, has been 
standardized the M50 will no longer be required. 

References —TM 9-1547; TM 9-1551; TM 9-1552; TM 
9-2005, v. 5. 
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QUADRANT MOUNT MI-STANDARD 

QUADRANT SIGHT M1918A1-STANDARD 




QUADRANT MOUNT, Ml 


QUADRANT SIGHT, MI918A1 


QUADRANT MOUNT, Mt— This mount is standard on- 
carriage equipment for the 155 mm gun and 8" howitzer carriage, 
Ml. It provides a support for the gunners quadrant which is 
used for laying the guns in elevation. 

The bracket of the quadrant mount is firmly attached to the 
right-hand trunnion. The leveling feet of the gunner's quadrant 
are placed on the level shoes of the quadrant mount. 

The quadrant mount also contains a cross-leveling mech¬ 
anism actuated by the cross-level knob which is located at the 
bottom of the mount. The cross level is illuminated by Instru¬ 
ment Light, Ml2, and power for the latter is secured from a 
dry cell which is lodged in a tube below the cross level. The 
light is clipped on to the cross level. 

References— TM 9-1553; TM 9-335; TM 9-2005, v. 5. 

QUADRANT SIGHT, M1918A1—STANDARD 


QUADRANT SIGHT, M1918A1—The quadrant sight, in con¬ 
junction with a panoramic telescope, is used for aiming a 
weapon in direction and for aiming or laying it in elevation and 
site. The quadrant sight is mounted on a quadrant sight 
bracket which is bolted to the left trunnion of the cradle. On 
the upper part of the quadrant sight is a sight shank which 
supports the panoramic telescope. The latter is secured by a 
ratchet. If necessary, a 14" extension is used so that the pano¬ 
ramic telescope clears the shield or other obstacles on the 
carriage.. The extension is removed during travel or when the 
weapon is fired. 

This instrument consists of three sighting elements, each oper¬ 
ated by means of a worm gear. These include the cross-level¬ 
ing mechanism, the angle-of-site mechanism, and the elevation 
mechanism. 


Gun Carriage 

155 mm Gun Carriage. 
M3 (Field Artillery) 
155 mm Gun Carriage 
M3 (Coast Artillery) 
155 mm Gun Carriage, 
Ml 917, M1917A1, 
Ml 918, M1918A1, 
M2 (Field Artillery) 

155 mm Gun Carriages. 
Ml 917, M1917A1, 
Ml 918, M1918A1, 
M2 (Coast Artillery) 
155 mm Howitzer. 
M1918A1 
155 mm Howitzer 
Carriages, Ml 917, 

Ml918, Ml 917A3 
240 mm Howitzer 
Carriage, M1918A2 
240 mm Howitzer 
Carriage, Ml 918 


Quadra nf 
Status of Sight 
Carriage Bracket 

Substitute QF4A1, 
Standard D45816 
Substitute QF4A1, 
Standard D45816 
Limited QF4A1, 
Standard D45816 


Limited QF4A1, 
Standard D45816 


Substitute QF301, 
Standard D74340 
Limited QF3C1, 
Standard D74340 

Substitute QF5A2, 
Standard D43840 
Limited QF5A2, 
Standard D43840 

UNCLASSIFIED 


Additional Sighting 
Equipment 

Panoramic Telescope, M6 

Panoramic Telescope, M8 
Telescope Mount, M6A1 
Panoramic Telescope, M6 


Panoramic Telescope, 
M2A1 (mils) 

Panoramic Telescope, M6 
Panoramic Telescope, M6 

Panoramic Telescope, M6 
Panoramic Telescope, M6 


The angle-of-site and elevation mechanisms operate in such 
a way that their data are added together. The angle-of-site mech¬ 
anism has a level, a scale and a micrometer. The scale covers 
600 mils at 100-mil intervals, with 300 representing a zero angle 
of site. The micrometer covers 100 mils at 1-mil intervals. 

The elevation scale contains two rows of graduations, the outer 
covering elevations from 0 to 800 mils and the inner covering 
elevations from 800 to 1,160 mils. By means of a throwout 
lever, rapid elevation is possible. 


QUADRANT SIGHT BRACKETS— Bracket QF3C or D74340 
is attached to the carriage by a bolt and taper pin. Bracket 
AF5A2 or D43840 has a shank and mounting feet which are 
attached to the elevating arm bearing cap of the howitzer car¬ 
riage and an arm extension which fits onto the auxiliary trun¬ 
nion of the howitzer carriage. Bracket QF4A1 or D45816 is 
attached to the gun carriage by three flat-head screws. 

References— TM 9-330; TM 9-345; TM 9-1555; TM 
9-2005, v. 5. 
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SIGHT M4-STANDARD 


SIGHT, M4 


T his instrument is used for laying the 
00 mm Mortar, M2, and the 81 mm 
Mortar, Ml, in elevation and azimuth. 
The sight is mounted on the left side of 
the mortar with the dovetailed portion of 
its bracket fitting into a yoke on the 
mortar. 

By means of a knob, the elevation of 
the mortar required for the desired range 
is set off on the elevation scale which is 
graduated from 40° to 90° at 10° intervals. 
The elevation micrometer covers 10° at 
steps. 

The deflection to the left or right is set 
off on the deflection micrometer which is 
J graduated for 150 mils in either direction, 
at 5-mil intervals with the proper direc¬ 


tion indicated by the letters L and It, and 
arrows near the index. When the index is 
set at 0, it indicates a normal setting. 

The instrument also contains cross¬ 
leveling and longitudinal-leveling mech¬ 
anisms and an open and a collimating 
sight. These sights have vertical reference 
lines. They may be elevated independently 
of the elevation mechanisms to bring the 
target into view. 

When not in use, the sight is removed 
from the weapon and kept in a Carrying 
Case, Ml4. 

Instrument Light, M36, provides illu¬ 
mination for the sight. 

References —TM 9-1535; TM 9-2005, 
v. 5. 



ELBOW TELESCOPE M62—STANDARD 
TELESCOPE MOUNT M59-STANDARD 


E lbow Telescope, M62, and Telescope 
Mount, M59, comprise the complete 
equipment for laying the 4.2 inch Chemi¬ 
cal Mortar, M2, in indirect fire. This 
weapon is a standard Chemical Warfare 
Service item, but. its sighting equipment 
has been developed and standardized by 
the Ordnance Department. The telescope 
mount is a modification of Sight, M6, 
which is essentially Sight, M4, with a 



ELBOW TELESCOPE, M62, AND TELESCOPE 
MOUNT, M59 


6,400-mil azimuth circle substituted for 
the 300-mil deflection mechanism. Instead 
of the collimator mounted on the top of 
Sights, M4 and MG, Telescope Mount, 
M59, mounts an adapter into which is 
clamped Elbow Telescope, MG2. 

Telescope Mount, M59, which consists 
essentially of a supporting bracket assem¬ 
bly, an elevation mechanism, a deflection 
mechanism, and a telescope holder assem¬ 
bly, fits on the upper end of the barrel of 
the mortar, thus moving with the mortar 
in elevation and traverse. The instrument 
is removed from the mortar during firing. 

The supporting bracket assembly con¬ 
sists of a supporting bracket, a clamp, and 
a holding spring. The supporting bracket 
is shaped to fit the outer surface of the 
mortar tube, and the clamp fits the inner 
surface. The holding spring connects the 
two parts and permits the clamp to be 
pulled outward for inserting and removing 
the mount, yet to hold the mount firmly 
in place in all positions of the mortar 
tube. 

The elevating mechanism permits the 
weapon to be laid in elevation from -f- GOO 
to 4-1,100 mils. The elevation scale, at¬ 
tached to the supporting bracket, is 
graduated at 100-mil intervals and the 
micrometer, located on the elevation 
worm, covers 100 mils. It is graduated at 
1-mil intervals and numbered at 10-mil 
intervals. Attached to the elevation gear 
housing are a cross level and an elevation 
level. The elevation level is used for 
determining when the gun is elevated to 
the amount indicated on the elevation 
scale and micrometer. 


Deflections are set off by turning a 
micrometer located on the deflection 
worm. This serves to rotate the upper 
part of the telescope mount, thus causing 
the line of sight of Elbow Telescope, M62, 
to be moved to the left or right of normal 
position. The micrometer is graduated at 
1-mil intervals and numbered at 10-mil 
intervals. One complete turn of the 
micrometer causes the azimuth index to 
register 100-mils deflection in the same 
direction on the azimuth scale. The scale 
covers 6,400 mils at 100-mil intervals. 
It is numbered at 200-mil intervals from 
0 to 32 and from 0 to 32 again. A throw- 
out mechanism disengages the deflection 
worm from its mating gear to permit 
rapid movement in azimuth to ail ap¬ 
proximate setting. 

Elbow Telescope, MG2, is a 3-power, 
fixed-focus instrument with a field of 
view of 12° 12' and a reticle pattern 
consisting of a horizontal and a vertical 
crossline. It is supported on the mount 
so that it moves in azimuth only with the 
rotating part of the telescope mount and 
with the gun. An independent movement 
in the vertical plane between —300 mils 
and 4-300 mils is permitted to keep the 
aiming point within the field of view. 
After the deflection is set in, the mortar is 
traversed until the crosshairs of the 
reticle are on the aiming point. 

An open sight is located beside the 
telescope. 

References — Notes on Materiel — 
Frankford Arsenal, FCDD - 40 - Sight, 
T47. 
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DIRECT-SIGHTING TELESCOPES AND MOUNTS FOR ANTITANK GUNS 

A ntitank guns require sighting equipment by which the elevation and traverse. For some weapons, such a telescope 
weapon may be aimed quickly in direct lire by one man. and mount comprise the complete sighting equipment. Other 
This includes a telescope, mounted so that the line of sight guns are provided with additional equipment for two-man 
may be made parallel to the bore of the gun. Most of these laying in direct or indirect fire, 
instruments arc mounted so that they move with the gun in 


Telescope 

Telescope 

Mount 

Magnifi¬ 

cation 

Field of 
View 

Instrument 

Light 

Status of Telescope 
and Mount 

Weapon 

M6 

M19 

1 X 

11° 

None 

Standard 

37 mm Antitank Gun Car¬ 
riages, M4 and M4A1 

M69C 

M63 

3 x 

10° 27' 

M33 

Standard 

57 mm Gun Carriages, 
Ml A3 and M2 

Ml 8 

M24 or 
M24A1 

1 X 

10° 52' 

None 

Limited Standard 

57 mm Gun Carriage, 
M1A2 

M79C 

M61A1 or 
M61 

3 x 

10° 27' 

M33 

Standard except Telescope Mount, 
M61 Substitute Standard 

3 inch Antitank Gun Car¬ 
riages, Ml A1 and M6* 


‘Additional Sighting Equipment: Panoramic Telescope, M12A3 (S) or M5A6 CSS); Telescope Mount, MSI A1; Instrument Light, 
Ml 9 or M5, all mounted on left side of gun,- Elbow Telescope, M29A1; Telescope Mount, M23; Instrument Light, M36; Range 
Quadrant, M10C; all mounted on right side of gun. 


TELESCOPE, M6, AND TELESCOPE MG9C, is a straight, lens-erecting tele- bracket (fastened to the gun carriage by 
MOUNT, M19—STANDARD —This tele- scope. Because of its shape, it is often studs and bolts), mounting rings 
scope, has a reticle etched with dots, referred to as a “dumb-bell” or “potato for holding the telescope, boresighting 
lines, and a circle used as reference points masher” telescope. The instrument has adjustment mechanisms, a clamp for 
with different ranges and leads. The red, amber, and neutral filters, and is holding the instrument light, and an 
reticle is illuminated by a flash light-type fitted with a reticle designed according to open sight. 

lamp which is connected to two standard the standard antitank pattern, and grad- Two mounting rings serve to support 
flashlight cells in the tool case. The exit uated for the 57 mm Gun, Ml, firing the the telescope firmly. The rear ring is split 
pupil has a diameter of 0.6 inch and the A.P.C. M86 projectile at a muzzle velocity and hinged to facilitate installation and 
eye distance is 4.384 inches. of 2,700 feet per second. The reticle is removal of the telescope, and is itself 

The mount is assembled to the left side illuminated by Instrument Tight, M33, movable both horizontally and vertically 
of the top carriage behind and slightly consisting of a battery ease which fits into for collimating the telescope with the 
above the cradle trunnions. It is in the a spring clamp on the telescope mount, bore. Mil-graduated scales and mi- 
form of a hinged bracket, which cori- an d a reticle lamp attached to the case crometers, each with matching indexes, 
stantly assumes the shape of a parallelo- by a cord. 1 he reticle lamp assembly fits are located to the left of and below the 
gram, thus keeping the telescope parallel onto the body of the telescope. In addi- rear ring. These are used for making 
to the bore of the gun. tion to two dry cells, the battery case approximate measurements wdien bore- 

contains a rheostat for controlling the sighting. When alinement is completed, 
TELESCOPE, M69C, AND TELESCOPE amount of illumination. the telescope is locked in position. On the 

MOUNT, M63—STANDARD —Telescope, Telescope Mount, M63, consists of a mounting rings is an open-sight, consisting 



TELESCOPE, M69C 


TELESCOPE, M6, AND TELESCOPE MOUNT, M19 



TELESCOPE MOUNT, M63 
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DIRECT-SIGHTING TELESCOPES AND MOUNTS FOR ANTITANK GUNS (Continued) 


of a V-notch on the rear ring and a post 
on the front ring. 

TELESCOPE, M18, AND TELESCOPE 
MOUNTS, M24 AND M24A1— This tele¬ 
scope and mount were formerly standard 
equipment with all 57 mm guns, but have 
been reduced to limited standard with 
the standardization of Telescope, M690, 
and Telescope Mount, M63. This limited 
standard sighting equipment will con¬ 
tinue to be supplied for the 57 mm Gun 
Carriage, M1A2. This weapon is used 
chiefly by British troops who prefer the 
older type of sighting equipment. 

Telescope, M18, a straight telescope of 
simple construction, is a 1-power fixed- 
focus instrument. The reticle pattern 
consists of a horizontal and a vertical 
crossline, with a deflection scale along the 
horizontal line. The deflection scale meas¬ 
ures a total deflection of 1J4° to the 
right and 1 Y£ to the left, graduated at 
14° intervals. A carrying case, with sun¬ 
shade and protective end caps, is pro¬ 
vided for this telescope. 

The telescope is set in elevation by 
means of the elevation mechanism on 
the mount. The telescope and mount 
move with the gun in traverse and in 
elevation. In addition, an independent 
movement of the telescope in elevation 
allows the instrument to be set for the 
proper range by means of the elevation 
mechanism of the telescope mount. Then 
the gun is elevated and traversed until the 
crosslines of the telescope reticle or the 
horizontal line and the applicable deflec¬ 
tion line are on the target. 

TELESCOPE MOUNT, MM— This con¬ 
sists of a bracket assembly, cradle, tele¬ 
scope holder, elevation eccentric, eleva¬ 
tion quadrant segment, rear open sight 
assembly, and shutter assembly. 

The bracket assembly is attached to 
the elevating gear of the gun which is 
itself fastened to the left trunnion of the 
gun cradle. The cradle of the mount, 
pivoted so that it may move in elevation, 
forms a support for the telescope holder. 
By loosening the adjusting screws which 
hold the telescope holder on the cradle, 
the telescope may be moved for bore¬ 
sighting. When properly oriented, the 
screws are tightened to hold the telescope 
firmly in place. 

Movement of the cradle in elevation is 
controlled by the elevation eccentric, or 
range lever, which is attached to the 
elevation quadrant assembly. The latter 
supports the range scale which is gradu¬ 
ated and numbered at 0, 300, 500, 700, 
and 900 yards. Zero is the setting for 
boresighting. 

The rear open sight assembly consists 
of a rectangular open sight with hori¬ 
zontal and vertical crosswires and an 
index. It is attached to the cradle of the 
mount and moves with it in elevation and 



O 


TELESCOPE, Ml8, AND TELESCOPE MOUNT, M24 

traverse. In addition, there is a deflection 
screw which moves the crosswires and the 
index along a deflection scale correspond¬ 
ing to that on the telescope reticle. 

The shutter assembly is screwed to the 
front of the cradle and consists of a 
bracket containing a diaphragm opening, 
a shutter plate, and a flexible shaft which 
automatically pulls the shutter over the 
opening where the gun is fired, thus keep¬ 
ing the flash out of the gun pointer’s eye. 
The front open sight is supported on a lug 
attached to the left side of the shutter 
assembly. 

TELESCOPE MOUNT, M24A1— This is 
the designation for the M24-type mount 
of most recent manufacture. It consists of 
the M24, without the shutter assembly 
and modified to permit its use in laying 
the weapon for ranges up to 2,500 yards. 



TELESCOPE, M79C, AND TELESCOPE MOUNT, M61, 
(WITH PANORAMIC TELESCOPE AND MOUNT) 
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The range scale is graduated and num¬ 
bered at T (the setting for boresighting), 
300, 500, 700, 900, 1,100, and 1,300 yards, 
and thereafter up to 2,500 yards at 
100-yard interval s. 

TELESCOPE, M79C, AND TELESCOPE 
MOUNTS, M61 AND M61A1 —Telescope, 
M79C is a 3-power instrument with a 
reticle of the standard antitank pattern 
graduated for the 3 inch Gun, M5, firing 
the A PC Projectile, MG2, muzzle velocity 
2,600 feet per second, in accordance with 
Firing Table FT 3-11-2. C-2. The instru¬ 
ment has an Abbe mirror-erecting system 
which results in reducing its length below 
that of a comparable straight telescope 
and produces a characteristic offset. The 
significant feature of this type of telescope 
is its large 1" exit pupil and its long 6" 
eye distance which greatly improve the 
gunner’s ability to track a moving target. 
The telescope has a protective rubber eye- 
shield. A sighting vane is mounted on the 
top of the instrument for aiding the 
gunner in alining the telescope on the 
target. The reticle of Telescope, M79C, is 
illuminated by Instrument Light, M33, 
which is damped to the mounting bracket 
of the telescope mount. 

TELESCOPE MOUNT, M61— SUBSTI¬ 
TUTE STANDARD— -This consists of a 
mounting bracket and an adapter as¬ 
sembly. The mounting bracket is bolted 
at the left-hand side of the gun carriage 
so that telescope and mount move with 
the gun in elevation and traverse. The 
adapter assembly consists of a body which 
holds the telescope, and a longitudinal 
shaft about which the body rotates to 
level the telescope. At one end of the 
shaft is a spherical collar which is held in 
the mounting bracket by a lateral spring- 
held adjustment mechanism. At the other 
end of the shaft is a “T” or “hitching 
post” which is held in the bracket by a 
hinge clamp mechanism. The latter mech¬ 
anism, of which the throw is from left to 
right, serves to secure the hitching post 
against turning. The telescope mount 
has knobs for moving the telescope up and 
down and to the left and right for making 
boresighting adjustments. Mil-graduated 
scales and matching indexes, as well as 
micrometers on each of the knobs, are 
used in making measurements when 
boresighting. 

TELESCOPE MOUNT, M61A1—STAND¬ 
ARD —This is identical to Telescope 
Mount, M61, except that direction of 
throw of the hinge clarnp is from right 
to left instead of from left to right. This 
arrangement makes the hinge clamp¬ 
locking wing nut more accessible to the 
gunner and facilitates the seating and 
removal of the telescope. 

References— TM 9-303; TM 9-1578; 
TM 9-2005, v.5. 


286B 


OF ORDNANCE 1 AUftUST. 1944 




INSTRUMENT LIGHTS Ml 2, M13, M16, M18, M19, M20— STANDARD 



INSTRUMENT LIGHT, M12 



INSTRUMENT LIGHT, MI3 


T hese are self-contained instrument Instrument 
lights, with power supplied by dry-cell L,gl,f 
batteries. They are mounted on weapons 
not connected to a main source of power Ml 3 
and are used to illuminate scales, indexes, 
reticles, and level vials of fire-control in- Ml 6 
struments. The various models are simi¬ 
larly constructed and operated. The 
models vary in order to meet the lighting M<J 
requirements of the particular instru¬ 
ments with which they are used. Ml 9 

An instrument light consists of a case 
for holding the dry cells, clamps for 
mounting the light, a control switch, and 
one or more lamps. In some models light 
is conducted through plastic tubes from a 
lamp to reticles or scales. Finger lamps, 
which the operator may direct on various 
parts of the instrument, are also provided M2Q 
with certain instrument lights. 


Instrument 

Quadrant Mount, Ml. 

Panoramic Telescope, Ml 1 
Telescope Mount, M3 J * * 

Panoramic Telescope, Ml21 
Telescope Mount, Ml 8A1 ’ 

Panoramic Telescope, M5A5\ 
Telescope Mount, M25 J 

Range Quadrant, M3. 

Range Quadrant, Ml \ 
Telescope Mount, Ml 5A1 / 

Panoramic Telescope, Ml 21 
Telescope Mount, Ml 8A1 / '' 

Panoramic Telescope, Ml 2A3 ) 
Telescope Mount, M21 A1 j 

Panoramic Telescope, Ml 2A2 ) 
Telescope Mount, M21 A1 ) 

Panoramic Telescope, M12A1 1 
Telescope Mount, M22 J 

Panoramic Telescope, Ml 1 
Telescope Mount, Ml 6 J 


Gun Carriage 

.155 mm Gun—8" Howitzer Carriage, Ml 
.75 mm Pack Howitzer Carriage, Ml 

.155 mm Gun Carriage, Ml 
• 4.5 v Gun—155 mm Howitzer Carriage, Ml 
,75 mm Howitzer Carriage, M3A1 
.75 mm Gun Carriages, M2, M2A1, M2A2 
8" Howitzer Carriage, Ml 
V Gun Carriage, Ml A1, M6 
105 mm Howitzer Carriage, M2 
75 mm Gun Carriage, M2A3 

75 mm Howitzer Carriage, M3A1 



INSTRUMENT LIGHT, MI6 
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INSTRUMENT LIGHT, M20 














80-CM-BASE RANGE FINDER A/ll914M1 —LIMITED STANDARD 
1-METER-BASE RANGE FINDERS M7;r~M1916,M9 STANDARD M9A1 STANDARD 


A rango finder is an instrument which calculates the range of 
the target by Iriangnlation. It eonsists of a range finder 
proper and a tripod. A earn ing ease and a speeial adjusting 
lath designed lor the individual instrument are also provided. 

The range finder proper is primarily two telescopes laid 
horizontally to each other so that their objective windows are 
a definite distance apart, hut with one eommou eyepiece at tin* 
Center <if the tube. It contains a range mechanism by means of 
which the measuring wedge can be moved in order to bring iIn¬ 
in Verted image of the target into coincidence with the erect 
image. The correct range is then indicated on the range drum. 


a 5° MV field of view. Amber and smoked filters are also pro¬ 
vided. 

1-METER-BASE RANGE FINDER, M7 -This standard range 
finder is a I 1-power instrument with a range of from 500 to 
20,000 yards. It is more accurate*, lighter in weight, arid more 
easily handled than the MIDIfi. The instrument has mounting 
rings which enable it to be mounted in tanks or gun motor 
carriages, making use of the speeial Mount, M58, instead of 
tin* tripod mount used by the Field Artillery. This mount is 
positioned in the existing well provided in combat vehicles for 
the M I -1y pe per iseopc. 


80-CM-BASE RANGE FINDER, M1914M1 This was the stand¬ 
ard infantry and cavalry range finder. It can measure ranges 
from 100 yards to 10,000 yards. It has 10-power magnificat ion 
and a 1.5° field of view. There is a ray filter containing an 
amber filter to moderate strong sunlight and a smoked filter to 
permit observant* into the direct glare of a searchlight. 

1-METER-BASE RANGE FINDER, M1916 -This was for many 
years the standard field artillery range finder. It was standard 
for use with 75 mm gun and howitzers, 105 mm howitzers, 1.5 
inch guns, and lm.i nun howitzers. It calculates ranges of from 
■100 yards to 20, (MX) yards. It can also be used for measuring 
azimuths and angles ot site. It has .15-power magnification and 



1-METER-BASE RANGE FINDERS,M9 and M9A1— This is sim- 
ilar to Range Finder, M7, hut it has British standard threads 
instead of tin* American type incorporated in the M7. The M9A1 
type instrument was developed in Canada and modified as M7. In 
the interest of speedy procurement, the \I9AI was standardized. 
When M7 models were produced in sufficient quantity, it was 
reduced lo substitute standard to simplify procurement. The 
limited standard Range Finder, M9, lacks the mounting rings 
provided in the M9 and M9A1. 

I he designations. Range Finders, M7 and M9, refer only to 
the range finder tube and its interior optical parts. To facilitate 
procurement, issue, maintenance, and storage, the additional 
components are arranged in groups, known as equipment sets. 
Farh equipment set contains all equipment used by a given 
udng arm. Their designations and contents are as follows: 

Set, equip., 1st heh., Field Artillery, lor Range Finders, 
M^ and Mt)Al --Cradle, M3: Carrying Case, M49; Range 
Finder Mount, M<>2; (’over, M43(i; Tripod, M18; Adjusting 
bath, M2; Carrying Case, A150. 6 

2 Set, equip,, 1st Feh., Infantry, for Range Finders, M7, 
M0A I, and Mi) ('arrying Cast*, M51. 

,sl ^ ( ** 1 • Armored Command, for Range 
Finders M / and M9AI Cradle, M3; Carrying Case, M49; 
Range Finder Mount, M58. 

V'k 1 ’" ,'. sl Kc ' 1 " ( ’ ! ‘ Villr y. for Hange Finders, M7, 
Mi)AI, and Mi) Carrying Case. MSI. 

„ S 1 ,' ‘.'"'"C l''°l'-' "l’ an l < Destroyer Command, for 

liange Tinders, MCA I < )r M7—Carrying Case, MSI. 



I -METER.BASE RANOE FINDER, M!*I6 
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COMPASS M2-STANDARD 


T he Compass, M2, is used for obtaining 
clinometer, angle-of-site, and azimuth 
readings. It is designed for use as a re¬ 
connaissance instrument for the Field 
Artillery. 

The apparatus is contained in a com¬ 
pact case and is protected by a glass 
window which keeps dust, wind, and mois¬ 
ture from the interior of the instrument 
and protects the internal part. On the in¬ 
side of the hinged cover is a mirror with a 
black line engraved across the center. A 
small oval window in the mirror coincides 
with a hole in the cover. When the cover 
is fully opened, an escutcheon pin serves 
to place the cover assembly in line with 
the instrument case. 

Hinged front and rear sights are at¬ 
tached to cover and case. These may be 
opened out when in use. Levels are pro¬ 
vided for use when the base is held either 
horizontally or vertically. 

The angle-of-site mechanism is actu¬ 
ated by a lever wdiich is clamped to the 
index by means of an adapter which pro¬ 
trudes through the base of the instrument. 



COMPASS, M2, [N POSITION FOR ALTERNATE 
METHOD OF TAKING AZIMUTH 


Any movement of the lever moves the 
index along the angle-of-site scale. The 
latter is engraved on the base of the 
compass. 

In the center of the magnetic needle 
is a jewel housing pivoted on a needle 
point which is attached to an adapter in 
the center of the base. The points of the 


compass are engraved on the base with 
the E and W reversed so that courses 
may be read directly from the face of the 
compass. When the cover is closed, the 
magnetic needle is automatically lifted 
from its pivot and held firmly against the 
glass window of the compass. 

Contained on a movable rim is the azi¬ 
muth scale which is divided into 320 
equally spaced graduations, each repre¬ 
senting 20 mils. The graduations are 
numbered at 200-mil intervals from 0 
to 6,200 mils. By loosening the azimuth 
scale adjuster, the scale may be rotated 
approximately 1,800 mils. Teeth cut in 
the under side of the scale engage with 
the pin teeth of the adjuster, thus affixing 
the scale firmly on each position. 

The leather Carrying Case, M19, is de¬ 
signed to hold the closed compass when 
not in use. The case may be suspended 
from the user’s belt by means of a leather 
loop. 

References —TM 9-1596 ;TM 9-2596. 


AIMING CIRCLE MI-STANDARD 


T his instrument is designed principally 
for measuring angles in azimuth, but 
small angles of elevation may also be 
measured by it, and simple survey work 
carried out. The instrument is equipped 
with the Tripod, M5, Instrument Light, 
M2, and Carrying Case, M6A1. 

The aiming circle proper includes a 4- 
power telescope pivoted above a compass 
box. Leveling devices insure accurate lay¬ 
ing of the telescope on the horizontal. The 
instrument may be elevated and de¬ 
pressed about 85 mils above and below' 
the horizontal, and it may be rotated 
through a complete circle either slowdy by 
turning of the azimuth worm knob or 
rapidly by use of a throwout device. 

The reticle of the telescope is engraved 
with a horizontal and a vertical line. 
Along each line is a mil scale, marked at 
5-mil intervals, measuring 85 mils at each 
side of the central point. This scale pro¬ 
vides the only means for measuring verti¬ 
cal angles and it is also used for determin¬ 
ing small horizontal angles. 

In general the azimuths are measured 
on the azimuth scale which measures a 
complete circle in 100-mil intervals, with 
every even hundred mils marked from 0 
to 64. An additional scale is graduated 
from 0 to 32 with 0 at the 32 mark on the 
main scale. It is used in reciprocal laying 
of guns which have panoramic telescopes 
graduated in tw T o 3,200-mil scales. Still 
another scale is the upper or plateau scale 
which measures a quadrant divided into 



AIMING CIRCLE, Ml 


200-mil spaces. It is used only in con¬ 
junction with the French collimator sight, 
M1901. On this scale, each space is di¬ 
vided into two sections, one plain, the 
other cross-hatched. At each quadrant on 
the main scale, there is an index for the 
plateau scale. On the w T orm knob are two 
micrometers, the azimuth micrometer and 
the plateau azimuth micrometer. Each 
micrometer measures 100 mils at 1-mil 
intervals. When using the plateau scale, 
the plateau azimuth micrometer is used 
when the index points into a cross-hatched 
space. If not, the regular azimuth microm¬ 
eter is used. 

The compass is used in orienting the 
zero point on the azimuth scale to mag¬ 
netic north. It may also be used in finding 
the declination of arbitrary grid lines 
from magnetic compass directions. In 
such cases the 0 is often oriented to the 
Y grid line. 

References— FM 6-40; OS 9-19; 
TM 9-305; TM 9-1530; TM 9-2005, v. 3; 
TM 9-2005, v. 5. 


OPTICAL CHARACTERISTICS OF TELESCOPE 

Field of view.10° Aperture of objective.0.625 in. 

P° wer .4 Effective focal length of objective.3.125 ins. 

Diameter of exit pupil.0.156 in. 

MATERIEL WITH WHICH AIMING CIRCLE, Ml, IS USED 

All 75 mm field artillery guns 155 mm Guns, Ml and Ml A1 

105 mm Howitzers, M2A1 and M2 All 8" howitzers 

4.5" Gun, Ml All 240 mm howitzers 

All 155 mm howitzers 
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OBSERVATION TOWER Nil—STANDARD 


O bservation Tower, Ml. is used for 
the observation of field artillery fir*- 
in certain types of terrain, such as desert 
or level bushy territory where the use of 
forward observers™ limited and adequate, 
observation from airplanes ™ kicking. 
Two towers arc issued to each Battalion 
Headcpiarters Battery that has a definite 
need for the equipment. 

The Observation Tower. M f. is a metal 
ladder made in three uniformM-etions 
with a total height of about ^N*deot A 
fourth section is provided for increased 
height, if necessary. I here is a base plate 
at the foot <»f the tower ami further sup¬ 
port is provided by means of guy rope* 
which connect the tower with stakes 
which are driven into the ground. At¬ 
tached to the top of the tower is a re¬ 
volving scat for the observer. There is a 
foot rest, and a table which has a com¬ 
partment about 2 inches deep for the 
storage of maps and piqiers. 



OBSERVATION TOWER. Ml 


OBSERVATION TELESCOPES M48, M49— STANDARD 


T hese HU> power telescopes arc used for observation purposes 
by cavalry and infantry organizations. They are straight 
monocular telescopes, each mounted on a tripod which supports 
the instrument about 1 foot above the ground. Knelt telescope 
is secured to the cradle of the all-metal lrijx>d by means of a 
web strap. 

A ball and socket arrangement at the top of the support 
permits pivoting, elevating ami depressing. The tripod itself 
may be raised and hovered. 

This type trlcMNipe was originally standardized as the Mi. 
It was manufacture*) by Hauscli and bond) and International 
Industries, I he construction details vary so that the parts art 
jjot interchangeable, for this reason, the tticseope, carrying 
cases, and tripotl. as mainifactnrt d bv the two companies, were 
given different model designation* The muncplnk* of the in* 
strimtcnts alremiv in the held are being changed rupidlv as 
possible so that each instrument will bear the new model 
designation.. 

The lenses of the telescope may be brought into focus by 
rotation of a knurled nut, Screwed to the objective etui is a 
sliding sunshade To protect the lenses when the instrument is 
not in use, an objective cap and an eyepiece cap are pr*>\ $d« d 
which arc screwed over the end* of the telescope. 

When not in use. the telescope is kept in a cylindrical leather 
carrying case. A canvas carrying ease, reinforced with leather, 
is provided for the tripod. 

Refkhencv; TM 9 * r >75, UNCLASS 1F1 ED 





OBSERVATION TELESCOPE, M4S 


OBSERVATION 

TELESCOPE, 

M4* 


OBSERVATION 

TELESCOPE, 

M49 


Manufacturer! Bauich & Lomb 

Obiervalion Telescope, M4 

Serial Nvmbeu 1-1791 

Tripod Ml 4 

T«?f*seope Carrying Ca»e M26 

Tripod Carrying Caie M31 


International 
Industries, Inc. 

1792—4845 
Ml 5 
M27 
M32 
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SPOTTING INSTRUMENT M2-STANDARD 
AZIMUTH INSTRUMENT MI-SUBSTITUTE STANDARD 
AZIMUTH INSTRUMENT M1918A2-LIMITED STANDARD 


SPOTTING INSTRUMENT, MS This observation 
instrument is used primarily by Field Artillery 
observers in flash spotting and in the measurement 
of horizontal and vertical angles, It consists essentially 
of two telescopes, a mount, and a tripod. The tele¬ 
scopes, identical, fixed-focus, 8-power instruments 
with a field of view of 7.0 degrees, are positioned to 
permit binocu 1 ar visioii. Adjustment for i n terpupi 11 ary 
distances of from 57 mm to 73 mm is permitted. The 
reticle has a vertical and a lateral spotting scale, 
each coverings degrees on each side of zero, graduated 
at 10-minute intervals and numbered at 1-degree 
intervals. 

The mount serves as a support for the telescopes 
and provides a means for rotating them in elevation 
and azimuth. The amount of movement in elevation 
and azimuth is measured and read against illuminated 
scales in the field of view of a separate optical system 
which acts as a microscope. 

There is also a reflecting compass by which the 
instrument may lie aligned in direction. In addition 
there is a collimator sight and leveling devices. 

Spotting Instrument, M2, is an adaptation of a 
British instrument. Those instruments to be man¬ 
ufactured for American use are to be sealed in mils 
instead of degrees. 

AZIMUTH INSTRUMENT, Ml This spotting and 
observing instrument is substitute standard for 
Spotting Instrument, M2. It consists of Telescope, 
M23, a mount, and Tripod. Ml!), instrument bight, 
M It), provides illumination for the scales. 

Telescope, M23, a 10-power instrument with a 
field of view of 1 degrees, is provided with an amber 
filter and a reticle with a vertical and a lateral 
spotting scale covering 30 mils on each side of zero. 
Diopter adjustments totaling plus and minus two 
diopters may be made. 

The mount serves as a support for the telescope, 
and contains the mechanisms by which the instru¬ 
ment may be rotated through 0,400 mils of azimuth 
and may be elevated and depressed between —300 
mils and 500 mils. It also has leveling devices, an 
elevation scale, and an azimuth scale and micrometer. 

AZIMUTH INSTRUMENT, M1918A2 This instru¬ 
ment is similar to Azimuth Instrument, Ml, but 
was manufactured by modifying Azimuth Instru¬ 
ment, M1918. Azimuth Instrument, M 1, is of original 
man uf act urt*. 

Rkfe.ienve 9 -2300. UNCLASS | F | ED 
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BATTERY COMMANDER’S TELESCOPES M1915A1 STANDARD' 


M65 STANDARD 


Optical Characteristics M1915A1 

Pow «.. 

Field of View. .. 40 -(q/ 

Diameter of Exit Pupil.0.18" 

Clear Aperture of Objective...1.78" 

Effective Focal Length of Objective. 11 . 55 " 


M65 

10X 

6 ° 

.177" 

1.77" 

10.75" 


A battery commander’s telescope is a 
binocular observing instrument equipped 
with mechanisms for the measurement of 
horizontal angles and angles of site. It is 
used with practically ail field artillery 
weapons. It is chiefly designed for spotting 
and observing the effect of fire, but it is 
often used for position and range finding 
as well. The instrument consists of a tele¬ 
scope, a mount, and a tripod. 

BATTERY COMMANDER’S TELE¬ 
SCOPE, M1915A1—The telescope proper 
is made up of two prismatic telescopes of 
the same optical characteristics. The tele¬ 
scopes are mounted on a common pivot by 
which they can be moved to a horizontal 
or a vertical position. When the tele¬ 
scopes are vertical, the objective prisms 
are about 12 inches above the eyepieces. 
Thus, concealment of the observer is 
facilitated. When in horizontal position, 
the telescopes are spread outward so that 
the objective prisms are about 10 times 
as far apart as the eyepieces. This brings 
the objects viewed into strong stereo¬ 
scopic relief. When so used it is possible 
to judge comparative distances of very 
distant objects. 

Interpupillary distancescan be adjusted, 
and a diopter scale on each eyepiece pro¬ 
vides for independent focusing of each 
telescope. Sunshades for the objective 
lenses and ray filters for the eyepieces are 
provided. 

The telescope for the right eye has a 
reticle marked with horizontal and ver¬ 
tical lines. These lines are chiefly used in 
measuring lateral and vertical deflection 
of shots. A reticle-adjusting telescope ring 
provides a means for rotating the reticle 
so that the lines remain horizontal and 
vertical, no matter what the position of 
the telescopes. By means of an Instru¬ 
ment Light, Ml, the reticle may be 
illuminated. 

The anglc-of-sight mechanism is con¬ 
nected with the right telescope. It con¬ 
sists of a worm and wheel mechanism, a 
scale and micrometer, and a level vial. 

• uiAt a ooinicn 


By means of this mechanism, elevation 
or depression of the target can be mea¬ 
sured through 300 mils in either direction. 

The mount contains a lower vertical 
spindle by which the mount is fastened 
in the tripod and an upper vertical spindle 
which holds the telescope on the mount. 
A circular level vial indicates the level 
position of the instrument. The mech¬ 
anisms for moving the telescope in azi¬ 
muth through a complete circle and the 
scales and micrometers by which the 
azimuth is measured in 1-mil intervals are 
also contained in the mount. There is also 
an orienting mechanism by which the 
instrument may be moved in azimuth 
without changing the readings on the 
scale and micrometer. 

The tripod, Type G, consists of three 
extensible legs which are hinged to the 
tripod head so that they may be opened 
out and clamped at any desired angle. 
The head is bored to hold the lower ver¬ 
tical spindle. A key in the tripod head is 
used for locating or positioning the mount. 

Provision has also been made for the 
use of this telescope while the observer is 
lying in a prone position. For such use. 
Tripod, M10, and Telescope Adapter, 
Ml2, are used. The adapter is a cylindrical 
casting which is screwed into the head of 
the tripod. The upper part of the adapter 
is in the form of a collar with a split pro¬ 
jection which is drilled and stamped to 
receive the clamping screw. Attached to 
the outer end of the clamping screw is the 
lever by which the collar is released or 
tightened. 

Two leather carrying cases are pro¬ 
vided for this instrument when used on 
Tripod, Type G. One holds the telescope 
and certain auxiliary equipment. The 
other is used for the tripod and the mount. 
A special wooden carrying case is pro¬ 
vided for the telescope, the Tripod, M10, 
the telescope mount, and the telescope 
adapter. 

BATTERY COMMANDER’S TELE¬ 
SCOPE, M65—-This telescope consists of 



BATTERY COMMANDER’S TELESCOPE, M1915A1 



BATTERY COMMANDER’S TELESCOPE, M65 


the Telescope, M65, the Tripod, M17, and 
the Telescope Mount, M48. The instru¬ 
ment, generally like the M1915A1, has a 
fixed vertical telescope which cannot be 
extended horizontally. The optical system 
has a greater field of view than the 
M1915x41, and minor changes have been 
made in the mechanisms of the telescope 
and mount to insure more accurate read¬ 
ings and to facilitate the operation. 
Instrument Light, M28, is a standard 
component of this telescope. 

To adapt Battery Commander’s Tele¬ 
scope, M65, for use with Tripod, M10, 
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Telescope Adapter. MM. has been pro¬ 
vided. This adapter is a cylindrical hollow 
casting with three upon mgs in the sides 
to facilitate adjust went of the wing nut s 
in leveling the telescope', I hr inside of 



miiCO« AOAPTI*, Ml4 


the lower part of the adapter is threaded 
to permit screwing the device into the 
tripod. 

The top of the adapter has a machined 
surface with tapped holes to secure the 
head jx rrnanently in place. I he head is a 
saucer-like casting with a circular hole in 
the renter to receive the spindle of the 
telescope mount. The inside of the head 
is shaped to conform to the lower surface 
of the upper clamp on the telescope mount 
and the outside of the head fits the upper 
surface of the lower clamp. A coprcne 
strip on the upper inside surface of the 
head prevents metal contact between the 
telescope mount and the adapter head. It 
also serves to keep dust and grit out of 
the hall arid socket joint and lubricants in. 

Carrying C ase, M15, is also designed 
for use with this telescope, tripod, mount, 
and adapter. 

Rke-'kicknces— OS 9-8; TM 9-1580. 


BATTERY COMMANDER’S PERISCOPE M1918-STANDARD 




T he battery rommandt r's periscope, or¬ 
iginally designed for trench use. is used 
by the field artillery for making obser¬ 
vation* and measuring azimuths when 
enemy fire makes the use of other instru¬ 
ments inadvisable. H consists of a peri- 
m" opte monocular b-power telescope, with 
a tr Held of view. The imt nirnent is piv<>t ed 
on t he upper end of a ^-shaped metal 
bracket. The main support of the bracket 
is inserted into a socket at the top of a 
wooden tn|*od, 

The bracket and tin* periscope can be 


concurrently moved in azimuth through 
300° by turning a worm knob. Ail azi¬ 
muth scale, graduated at 100-mil intervals, 
and a micrometer, covering 100 mils at 1- 
mil intervals, serve to indicate the correct 
azimuth, if the instrument has been prop¬ 
erly oriented. 

Although no scale is provided, a small 
movement in elevation is permitted in 
order to bring the target into view. 

A circular level vial is contained on the 
mount in order to provide a means of 
leveling the instrument. 


ROCKET BOARD M1918-STANDARD 


T he r<*ekt t board i* used for marking, in 
projw’-f r< latcm-hip to each other and to 
the observation post, the locations from 
which Hares or smoke signals are to be re¬ 
leased by friendly troops. The board is 21 
inches Mjuarc and Contain* a sighting bar 
pivoted a trout the center. At etjlial dis¬ 
tances from the center and spaced at otl- 
intl intervals are holes in winch pegs may 
Ik- inserted tu mark tin locations of the 
c\peeled bursts, The board is graduated 
from 0 P* on each half, instead of 

from (' to H. pip 

t he r->ckt i board was at first issued 
only to troops m the field in time of war. 
At present H is also used for training 
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AIMING POSTS, Ml, M4, M6, M10, M12 -standard 
AIMING POSTS, M7, M8, M9-LIMITED STANDARD 



AIMING POST, Ml, WITH CASE 


AIMING POST, Ml —This post is .stand¬ 
ard for use with indirect tire weapons of 
smaller caliber than 4,2 inches. It is made 
in two sections of tubular steel each ap¬ 
proximately 4 1 _> feet long, and is painted 
in alternating bands of red and white, 
A canvas cover is provided. Aiming Post 
Light, Ml4, is standard equipment, for 
this post. The lamp is a 3-volt aircraft 
instrument panel lamp. The light has a 
metal hood and red and green filters. 
Modified with a clamp to fit a square aim¬ 
ing post, this light is designated M43, and 
is standard for issue with the square 
Chemical Warfare Service aiming post. 

AIMING POSTS, M4, M6, M7, Ms AND 

M9 —The aluminum posts. Ml and Mb, 
along with the M5, were adopted in 1939 
as standard equipment for 81 turn mor¬ 
tars. Due to the shortage of aluminum, 
it was decided not to manufacture the 
aluminum posts, but to adopt as substi¬ 
tute standard wooden aiming posts of 
similar dimensions and characteristics. 
The M5 has recently been declared 
obsolete because it was never manu¬ 
factured and this type of post is being 
supplanted by the M 10. In addition, the 
wooden Aiming Posts, M7, M8 and M9 
have been reclassified as limited standard, 
since the aluminum aiming posts are now 
to be manufactured and issued to the 
field. Aiming Post, Ml and its wooden 
counterpart, the M9, are 4b inches long 
and are used when the mortar is carried 
by pack. They are jointed for convenience 
in pack transport. Aiming Posts, Mo and 
M7, were 24 inches tall, and designed 
for use under any condition of transport. 
Aiming Posts, Nib and MS, are b feet 
high. Since the latter two types of post 


are not designed for pack transport, a 
carrying strap is riveted to each post. 

AIMING POST, M10~ .'This aiming post 

is for use with bO mm and 81 mm mortars. 
This post is a combination aiming post 
and alidade. Constructed of steel. Aiming 
Post, M 10, is 28.7b inches long and of the 
same diameter as Aiming Post, Ml. A 
section of the stake is cut away and 
pivoted by a bolt, so that it may be 
positioned at right angles to the post, to 
serve as an alidade. A mil scale on the 
alidade is used in reading deflect ions. The 
post is supported in hard ground by a 
replaceable metal spike, A replaceable cap 
prevents damage to the pivoted part. 

AIMING POST, M12 —This aiming post 
is standard with the 4.2 inch Chemical 
Mortar, all Field Artillery and self- 
propelled artillery weapons of 4.5 inches 
and above, and with the 155 mm gun in 
seaeoast installations, by means of this 
post it is possible to compensate for the 
lateral displacement of the sight from the 
center of rotation of the gun. It consists 
of the M 1 aiming post to which is welded 
an emplacing bracket which aids in em¬ 
placing the post and prevents the wind 
from turning the post when 
Also supplied is a steel crossbar 20 inches 


long, y 6 inch thick and 2;7^ inches wide. 
This is fastened to the aiming post by 
means of another bracket. The crossbar 
is painted black, and is marked with 
evenly spaced white geometric figures. 
Two posts are supplied with each weapon. 
Corrections for sight displacement are 
made by sighting on the identical figures 
on the two crossbars which are in line. 

LIGHTING EQUIPMENT— Standard for 
use with Aiming Posts M4, Mb, M7, M8, 
Mb, and M 10 are Instrument Light, M37, 
and Aiming Post Light, M41. The instru¬ 
ment. light consists of a battery case which 
is attached to one of the bipod legs of the 
mortar; a single cell, 1 volt battery; a 
collimator light, and a hand light, both 
attached to the battery case by flexible 
cables; and a rheostat for controlling the 
illumination of the collimator. The rheo¬ 
stat is built into the battery case. 

The Aiming Post Light, M41, is 
clamped to the top of the aiming post and 
is a single unit, consisting of a flashlight 
battery case, a hooded light bulb, and a 
•switch. Red and green filters are pro¬ 
vided. Aiming Post Light, M14, is 
limited standard for use with mortars. 

Refkuences-TM 9-3 05; TM 


emplaced. 


9-2005, v. 5. 


GUNNER S QUADRANT MI-STANDARD 


G uns and howitzers are supplied with a 
gunner's quadrant which is used for 
laying the weapon in elevation or for 
checking on the elevation of a weapon 
which has been laid by other means. 

This instrument consists of a frame 
mounting an elevating arc, scaled on one 
side for elevations from 0 to 800 mils and 
on the other from 800 to 1,000 mils. A 
quadrant arm, pivoted at one end of the 
frame, may he moved along the elevating 
arc and set on the elevation scale at any 
of the 10-mil divisions. The level holder 
and a micrometer drum are attached to 
the quadrant arm. The micrometer drum 
is used for setting the instrument at 
closer intervals, as small as 2 mils. 


When the quadrant scale has been set 
at the proper angle, the instrument is 
placed on the quadrant seat of the gun. 
If the setting is more than 800 mils, the 
leveling feet on the side of the frame 
containing the scale are used. Otherwise 
the leveling feet on the side perpendicular 
to that are used. The gun is then elevated 
or depressed until the level bubble is 
centered. 

The gunner’s quadrant lias no cross- 
leveling device. Therefore, the trunnions 
of the cradle must be level before the 
elevation of the gun can be checked 
correctly from this instrument. 

References—' TM 9-1527 ;TM 9-2005, 
v. 5. 
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POWDER TEMPERATURE THERMOMETER MI-STANDARD 





BRACKET FUZE SETTERS M1916, M1916A2— LIMITED STANDARD 

HAND FUZE SEnER M1912A4— LIMITED STANDARD 

FUZE SETTERS M15, M17 LIMITED STANDARD-M22, M23 STANDARD 



FUZE SETTER, Ml 7 , SHOWING SCALES BRACKET FUZE SETTER, M1916A2 


fuze setter is a mechanical device 1'orset- 
ting a time fuze so that the projectile 
will detonate at a definite time after being 
fired or at a definite distance from the 
nauzzle of the gun. 

This instrument contains two rings 
which are sloped to fit the contour of the 
fuze. One ring, known as the range or 
worm ring, is used for setting the range. 
It carries a scale graduated in yards. The 
second ring, called the corrector scale, is 
vised for setting in corrections in the 
freight at which the projectile is to burst. 
'Ihese are usually scaled from 0 to 60 
with 30 representing normal. Each fuze 
setter has rings scaled to correspond to 
-the fuze, ammunition and weapon with 
which it is used. Some models may be 
vised interchangeably with different am- 
jxiunition, fuzes or materiel, by merely 
substituting a different range ring. 

UNCLASSIFIED 


A fuze setter is operated by turning the 
range ring by means of a worm mechanism 
until the index is opposite the desired 
range. If a correction is necessary, the 
corrector scale is likewise turned until the 
proper correction is opposite the index. 
Otherwise the corrector scale is set at 
normal. These settings serve to position a 
stop and a notch in the fuze setter in 
angular relation corresponding to the de¬ 
sired setting. When the fuze is inserted in 
the fuze setter it can be rotated until the 
stop in the fuze setter encounters a 
fixed pin on the fuze body. During the 
rotation the movable time-train ring of 
the fuze is revolved so that the final set¬ 
ting of the fuze corresponds to that on the 
fuze setter scales. 

BRACKET FUZE SETTER, M1916—This 
fuze setter is used with 75 mm guns, 
M1897, M1916 and modifications, and 



Ml917. It operates upon the regular 
service ammunition for these weapons, as 
equipped with the 21-second combination 
fuze, Ml907. It is mounted on the 
anchor, 16B, which is carried on the fuze 
setter anchor rod of the caisson. The 
range ring, with a scale graduated from 0 
to 6,600 yards, is operated by turning a 
crank on the side of the instrument. The 
corrector scale is set by turning a knurled 
knob. A canvas cover is provided to 
protect the fuze setter when not in use. 

BRACKET FUZE SETTER, M1916A2— 

This is the M1916 fuze setter as modified 
for use with drill cartridges with the 75 
mm howitzer carriages, M2A1, M3 and 
M3A1. It differs from the Ml916 in the 
range scale, which is graduated from 0 to 
5,600 yards, and in the mount. The 
M1916A2 is mounted on the anchor, 
B141845. The latter is placed on the 
ground instead of on the caisson. 
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BRACKET FUZE SITTERS Ml 916, M1916A2 

HAND FUZE SITTER M1912A4 

FUZE SETTERS Ml5, M17, M22, M23 
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GRAPHICAL FIRING TABLES 



GRAPHICAL FIRING TABLE, M4 



GRAPHICAL FIRING TABLE, M4, REVERSE SIDE 


graphical firing table is a device by 
means of which corrected firing data 
for a particular weapon and charge of 
ammunition can be determined quickly 
"without lengthy calculations. It, can be 
used in numerous ways to obtain required 
Information. One of its advantages is that 
"when corrections are ascertained, further 
corrections due to changes in meteoro¬ 
logical message or other conditions and 
factors can be determined with little 
difficulty. Once a correction has been 
obtained and set in on the graphical firing 
table, corrected data can be read as 
easily as can uncorrected data from an 
ordinary firing table. Two types of graph¬ 
ical firing tables have been adopted for 
use. The 12-inch tables are standard, and 
tTie 18-inch tables are substitute standard. 

12-INCH GRAPHICAL FIRING TABLES 
-——Each of these tables is constructed for 
use with a particular weapon and consists 
of from one to three rules and two indica¬ 
tors, all of which are supplied in a canvas 
carrying case, M57, which is treated to 
water- and fungus-proof. The rule is 
WYl inches long, 2 inches wide, and % 
inch thick and contains on each side a 
range scale (plotted logarithmically, as 
£tre the other scales) and a scale giving 
the deflection shift in mils necessary to 
jtiove the center of the sheaf 100 yards at 
e^tch range. There is also a mark for con¬ 
torting range readings from yards to 
jxieters. On each side of the rule are two 
-^.ciditional sets of scales, each set contain- 
ing data for a different powder charge 
specific ammunition. If the rule is 
Resigned to determine firing data for low 
^xagle fire, the scales are elevation, **c” 
(oE&nge in elevation for 100 yards 
0 Jjange in range), “f’-fork (change in 
elevation necessary to move the center 
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of impact four probable errors), drift, and 
fuze setting or time of flight. For high 
angle fire, the remaining scales include: 
elevation, drift, time of flight and 10 m SI 
(change in quadrant elevation for a 10- 
mil change in site). The transparent indi¬ 
cator, which slides over the rule slightly 
above the surface of the rule, is 2*4 
inches wide and each of its two faces is 
0.04 inch thick. At the center of each 
face is a hair line to serve as an index. 
Each face is slightly frosted to permit its 
being marked with pencil. Furnished with 
each table is a card 11Y inches by 2 
inches made of a transparent plastic 
material. Printed on this card are jump 
corrections, and shift and deviation 
tables for use in the conduct of observed 
fire. 

18-INCH GRAPHICAL FIRING TABLES 

—The 18-inch graphical firing tables are 
Mannheim-type slide rules. Each table 
consists of a stock, a ballistic slide, a 
mathematical or transit slide, and an 
indicator. The stock is uniformly marked 
for the long range or the short range 
graphical firing table. The slide contains 
the individual data for a particular gun 
with various charges. The indicator is a 
transparent, window which may be slid 
along the rule without disturbing the 
relative position of stock and slide. It has 
a vertical line which serves as an index. 
Carrying Case, M23, holds a stock and 
three slides. 

On the front of the stock just above 
the slide is a range scale, plotted loga¬ 
rithmically. The long range tables contain 
ranges from 10,000 yards to 26,000 yards 
and the short range tables are graduated 
from 1,000 yards to 15,000 yards. 

Along the upper edge of the stock is a 
scale giving the deflection shift in mils 

A 


necessary to move the center of the sheaf 
100 yards at each range. Between this 
scale and the range scale is a scale giving 
the amount for each range by which a 
100-yard sheaf must be opened to form a 
200-yard sheaf. It also indicates the 
increment to add to the site in time fire 
to secure the correct height of burst. 

On the front of the stock below the 
slide are two more scales. On one of the 
scales may be read the “K” or range 
correction for each 1,000 yards. The 
second scale is used with a special mathe¬ 
matical or transit slide in making arith¬ 
metical and trigonometrical calculations. 

The back of the stock contains a 
deviation table, or a shift table, a wind 
component table, and a weather effects 
table. Short range tables contain a shift 
table, while long range tables have a 
deviation table. The wind component 
tables are identical on each short range 
rule and vary on each long range table. 
The weather effects tables differ in each 
short range rule and the weather effects 
table of each long range rule is identical 
to that of the corresponding short range 
rule. 

Some older models of graphical firing 
tables contained only a shift table, a 
deviation table, and a chart to be filled 
in by the user of the table. This chart was 
designed to show at a glance the most 
suitable charge to use for a given range 
and various pertinent data for each charge. 

Each ballistic slide has scales for four 
charges. There are two scales on each 
side of the slide. To eliminate all chance 
of confusion and to insure that the scale 
to be used is placed against the fixed 
range scale, the slide is marked so that 
the scale not being used on each side of 
the slide is turned end-over-end. When it 


























GRAPHICAL FIRING TABLES (Continued) 


is desired to use the second scale, the 
slide is removed from the stock and 
replaced in an inverted position. 

The scale for each charge contains four 
lines as follows: elevations in mils; the 
change in elevation to the nearest mil; 
for a 100-yard change in range; drift; 
and time of flight or fuze setting. For 
ammunition which is not time fuzed this 
line of the scale gives time of flight in 
seconds. For time-fuzed ammunition, the 
fuze setting in seconds is shown instead. 
This figure differs only slightly from time 
of flight. 

A mathematical slide is provided with 
each short range table. This has no con¬ 
nection with the ballistic functions of the 
table, but is used with the second scale 
on the lower part of the stock in solving 
various problems. A similar slide, gradu¬ 
ated in degrees and minutes instead of in 
mils, and designated Slide, MX, is also 
supplied for use with the 18-inch graphi¬ 
cal firing table. It is often referred to as 
a transit slide. 

References— FM 6-40; TM 9-526. 


1 8 -1 N C H GRAPHICAL FIRING TABLES — 
SUBSTITUTE STANDARD 

Graphical 

Firing 

Table Weapon Range 


M4 . 

M5 . 

M 6 

M7 . 

M 8 

M9 

M10 

Ml 2 

Ml 3 

Ml 5 

M16 

Ml 7 

M19 

M20 

M22 


105 mm Howitzer, M2 to M2A2.Short range 

105 mm Howitzer, Ml917, Ml918, and modifications.Short range 

155 mm Gun, GPF.Short range 

155 mm Gun, Ml.Short range 

8 inch Howitzer, Ml.Short range 

.240 mm Howitzer, Ml.Short range 

.75 mm howitzers (pack and field).Short range 

.155 mm Howitzer, Ml.Short range 

.4.5 inch Gun, Ml.Short range 

155 mm Gun, GPF. Long range 

.155 mm Gun, Ml. Long range 

.8 inch Howitzer (Schneider).Long range 

240 mm Howitzer, Ml.Long range 

4.5 inch Gun, Ml.Long range 

.8 inch Gun, Ml. Long range 


12-INCH GRAPHICAL FIRING T A B L E S — S T A N D A R D 


Graphical 

Number of 



Charge 

Firing Table 

Rules 

Weapon 

Shell 

M23. 

. ..2 . 

.105 mm Howitzer. 

.Ml. 





High angle 
4 and 5... 






6 and 7... 

M24. 

. ..3. 

. .75 mm Howitzer. 

.M48. 

. 1 and 2 . . . 

3 and 4. . . 




M41A1. 

3 and 4. . . 




M48. 

.High angle 




M41A1. 



M25 .. . (data not available) . . . 76 mm gun. 

M26 .. . .(data not available) . . .90 mm gun. 

M27.1.4.5 inch gun. 

M28.2 .155 mm howitzer 


M29 .. . (data not available) . . .3 inch gun. 

M30 . . (data not available).. . 75 mm tank gun. 

M31.1.155 mm Gun, Ml 

M32 .2 .240 mm Howitzer, Ml 


(data not available) 
(data not available) 

M65. 

Ml 07. 

Ml 07. 

(data not available) 
(data not available) 
Ml 01. 

Ml 14. 

Ml 14. 


Normal and super 
Super and high angle 

1 and 3. 

High angle. 

4 and 5. 

6 and 7. 


Normal and super. 
Super and high angle 

1 and 2 . 

3 and 4. 

High angle. 

reverse side blank 


M33.2. 8 inch Howitzer.Ml06. 

Ml 06. 

M34 . . (data not available). .120 mm gun.M73. 

M35 . . (data not available).... 8 inch gun.(data not available) 

M36.. . (data not available) . 240 mm Howitzer, Ml91 8 .(data not available) 


1 and 3. 

High angle. 

4 and 5. 

6 and 7. 

(data not available) 


Maximum 
Range 
in yards 


5.500 
1 3,000 

8.500 
14,000 

5.500 
12,000 
. 5,500 
12,000 
12,000 
12,000 


17,500 

25,000 

7,000 
20,000 
11,000 
18,000 


18,000 

28,000 

18,000 

27,000 

25,500 

9,000 

20,000 

13,000 

20,000 





























































































PLOTTING BOARD M5-STANDARD 

T his instrument, formerly known as the Flash Ranging Plotting 
Board M5, is used for locating hostile batteries by plotting 
Uae azimuth of the flashes or smoke from enemy guns as reported 
fi'om two or more observation posts. The center of impact of 
friendly fire may also be determined. 

The board consists essentially of a rotating circular table 
tnounted on a circular base supported by four braced legs. A 
grid is engraved on one side of a disk fastened to the table. The 
clisk can be reversed and special grids or maps drawn on the 
el ear side. Around the edge of the table is an azimuth scale 
graduated at 10-mil intervals. A drafting machine is fastened 
To the edge of the base by means of a bracket. Attached to the 
top of the bracket is a vernier graduated at J^-mil intervals to 
I>rovide for the reading and setting of the azimuth to the nearest 
3=^2 mil. Also contained within the bracket is a braking mechanism 
which keeps the table from rotating while the plotting is being 
done. 

A straightedge, with graduations corresponding to the mark¬ 
ings of the grid, is attached to the drafting machine. For orienta¬ 
tion, the straightedge is made to coincide with the north-south 
grid line. When the grid has been properly oriented, the locations 
of the observation stations are plotted in the proper positions. 
Tlie straightedge may be moved across the board only parallel 
to its original position. When the azimuth of a flash is reported 



PLOTTING BOARD M5 


from an observation station, the board is rotated until that 
azimuth is indicated by the scale and vernier. With the board 
set in that position, the straightedge is moved to touch the 
station location, and a line is drawn along the straightedge 
from the station. The location of the flash or burst is represented 
by the intersection point of the lines from all the observation 
posts. 

References— TM 9 1569, TM 9-2683. 


SOUND RANGING PLOTTING BOARD 

T his board is used for locating the approximate position of 
enemy fire by plotting certain data derived from the dif¬ 
ferences in the time when the sound of gunfire reaches each of 
several microphone stations situated at uniform distances along 
either a straight line or an arc. By plotting data relating to the 
sounds of bursts, this instrument can also be used for adjust¬ 
ments of fire of gun and howitzer batteries. 

The functioning of this instrument is based on the fact that, 
if the time is known when a sound is heard at three known 
locations, a circle can be drawn with its center at the point of 
origin of the sound. Since constructing this circle is impractical, 
the principle of the hyperbola is used instead. These curves 
represent all points located so that the difference of the distance 
from two stations is constant. The point of intersection of all 
hyperbolae marks the approximate location of the point of 
origin of the sound. 

For further simplification hyperbolae are not actually drawn. 
Instead, two straight lines, called asymptotes, are associated 
with the hyperbolae. They intersect at the midpoint of the 
straight line joining the two foci and become tangent to the 
hyperbolae at infinity. By means of an asymptote correction 
chart, values secured from the use of asymptotes are expressed 
in terms of the corresponding hyperbolae. 

This instrument consists basically of a frame supported on 
four legs. Two carriages are provided, one for straight-base 
stations, and the other for curved-base stations. When the 
hoard is in use, a grid is drawn on the plotting surface or on a 
piece of vellum. A straight or curved-base platen, with holes 
representing the location of the midpoints of each pair of 
jxiicrophone stations, is affixed to the rear of the frame. 

In order to set the plunger in the locating mechanism in the 
holes representing the midpoints of the successive stations, 
th^ straight-base carriage is moved across the frame on rollers 
the curved-base carriage is rotated about a spindle mounted 
Ixy the frame. 

A straightedge, graduated from 1,000 to 20,000 yards at 50-yard 
intervals to a scale of 1:200,000, is known as the asymptote 
j-oblige arm. It is pivoted at the rear of the frame and rides in an 
^jrc-shaped rail which has four time-difference scales graduated 


M1-standard 



SOUND RANGING PLOTTING BOARD Ml WITH STRAIGHT BASE 
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SOUND RANGING PLOTTING BOARD Ml (Continued) 

in hundredths of a second and one graduated in degrees attached 
to it. With the locating mechanism properly set, the asymptote 
for each pair of microphone stations is drawn with the index of 
the asymptote range arm set at the difference between the 
time of hearing of the sound at the two stations, along the 
proper time-difference scale. The difference is given as plus 
when the time is greater for the second of two microphone 
stations. Otherwise it is minus. 


The intersection of the asymptotes indicates the plotted 
position of the sound source. When asymptote, wind, and tem¬ 
perature corrections are applied to this plot, the correct location 
of the battery or burst can be ascertained. 

AUXILIARY INSTRUMENTS —Sound Ranging Wind Cor¬ 
rector Ml. 

References— TM 9-1569; TM 9-2005, vol. 5; TM 9-2684. 


SOUND RANGING WIND CORRECTOR MI-STANDARD 



T his instrument is used with the Sound 
Ranging Plotting Board Ml, to deter¬ 
mine the changes in time differences due 
to the direction and velocity of the wind. 
It gives the time-difference corrections 
in both value and sign, with plus and 
minus having the same significance as on 
the Sound Ranging Plotting Board. 

The components of the instrument con¬ 
sist of a circular rotating correction disk 
surrounded by an inner and an outer 
azimuth scale. Pivoted at the center of 
the disk is the wind arm which is scaled 
according to wind velocity, with a dif¬ 
ferent scale for each sub-base length. 

The correction disk is marked with 
time corrections graduated to .005 second, 
every .010 second graduation being num¬ 
bered. The proper sign is indicated in 


each quadrant. The inner azimuth scale 
is used for marking the azimuths of the 
microphone stations as directed from the 
second station to the first, by means of 
sub-base markers. The outer scale indi¬ 
cates the wind azimuth, with the wind 
arm used as a marker. An index on the 
correction disk is placed opposite the 
index of the proper sub-base marker. 

With the wind arm marking the wind 
azimuth, the sub-base markers indicating 
the azimuths of the sub-base, and the 
correction disk index pointing to the index 
of the sub-base marker, the wind cor¬ 
rection for that sub-base will be found 
opposite the wind velocity on the wind 
arm. 

References— TM 9-1569; TM 9- 
2005, vol. 5; TM 9-2684. 


PLOTTING BOARD M10—STANDARD 


P lotting Board M10 is used with heavy 
infantry weapons in determining 
quickly the azimuth and range from gun 
to target when the azimuths and ranges 
from observer to target and from observer 
to gun are known. 

The board consists of a translucent 
plastic disk eight inches in diameter 



PLOTTING BOARD M10 


pivoted at the center to a flat base of 
water-repellent material. The base is of 
essentially the same size and shape as the 
disk, except that half of it is squared 
off to furnish a grip for the left hand. In 
addition, there are short extensions on 
the movable disks, projecting over the 
circular edge of the base, to aid in pivot¬ 
ing the movable disk. The disk is prepared 
so that it can^receive pencil marks. The 
periphery of the disk is graduated in a 
clockwise direction at 10-mil intervals 
from zero to 6,400. On the left half of the 
disk are additional scales, one reading 
counterclockwise from zero to 3,200, 
marked in red, and the other clockwise 
with 0 at the 3,200 graduation and 3,200 
at the 6,400 graduation, marked in black. 
The first additional scale is for use with 
machine guns, and the second with in¬ 
fantry artillery. 

Along one diameter of the base is a red 
index line with an arrow at one end close 
to the edge. Beyond the arrow is a vernier 
scale covering 10 mils of azimuth at 
1-mil intervals, permitting closer reading 
of azimuths than by the main azimuth 
scale alone. The index line is marked off 
into one-fifth of an inch graduations, 


each representing a distance of 100 yards. 
Parallel to this line is a supplementary 
double value scale for use in situations 
involving longer ranges. The zero point, 
at the center of the board, represents the 
observation point. 

For convenience in using this plotting 
board for finding vertical angles of site, 
plus and minus signs are placed on the 
right and left sides respectively of the 
zero line of the movable disk. 

Perpendicular to the index line are 
other graduations, half as far apart, repre¬ 
senting 50-yard intervals. These gradua¬ 
tions are joined by perpendicular and 
parallel lines to form a grid. 

The operator plots in turn the position 
of gun and target, with respect to the 
observing station, by rotating the disk 
until the proper azimuth is opposite the 
index and then marking the range from 
the observing station along the index line. 
The disk is rotated until the two plotted 
points are parallel to the index line. Then 
the azimuth from gun to target can be 
read opposite the index, and the range 
from gun to target can be determined by 
counting the number of squares between 
the two points. 
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TELESCOPES M1912 SUBSTITUTE STANDARD-M31 STANDARD 
TELESCOPE MOUNTS M1912M1, M1918, M35-STANDARD 



TELESCOPE, M31 


T hese straight telescopes, mounted on 
the side of a barbette carriage, are used 
I ix direct fire for aiming the gun, laying it 
in azimuth, and making lateral adjust¬ 
ments of fire. The telescopes are similar, 
lout vary in size and power. Each telescope 
lias crosswires or a clover-leaf design for 
centering the target. A protective cover is 
provided for the objective end. 

The mounts are in the form of a cradle 
s upported on a bracket which is attached 
to a trunnion bearing of the carriage. The 
mounts support the telescopes so that 
they can be moved vertically in order to 
keep the target sighted. The telescopes 


Telescope 
M31 
M31 

Ml912, 3" 

M31 

Ml912, 3" 

move horizontally as the weapons are 
traversed. The mounts also contain the 
mechanisms for limited horizontal motion 
in both directions in order that deflections 
may be set in. The deflection scales, scaled 
in degrees, and the micrometer in hun- 


Stafus of 
Carriages 
Standard 
Standard 
Standard 
Standard 
Limited Standard 

dredths of a degree, are located on the 
mounts. 

All these mounts have open sights. 
Illumination of the crosswires, microm¬ 
eter and index is provided from the main 
power source on the mount. 


Mount 

M35 

M35 

M1912M1, 3" 

M35 

M1918 


Barbette Carriages 

6" Barbette Carriage, Ml 
8" Barbette Carriage, Ml 
1 2" Barbette Carriage, Ml917 
16" Barbette Carriage, M4 

16" Barbette Carriages 
Ml 919, M1919M1, M2, M3 
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TELESCOPES M1912, M31 

TELESCOPE MOUNTS M1912M1, Ml918, M35 


(Continued) 



TELESCOPE MOUNT, M35, WITH BRACKET 


OPTICAL CHARACTERISTICS 


Telescope, 

Telescope, 

M1912 

M31 

Power.15 

8 

Field of view.3° 20' 

8° 45' 

Diameter of exit pupil . .3" 

.276" 


TELESCOPE, M1912, is approximately 
25.75" long; it has a clover leaf pattern 
on the reticle. 


TELESCOPE, M31, is about 16" long and 
the reticle pattern consists of a horizontal 
and a vertical crosswire. The telescope is 
provided with amber and neutral filters. 

TELESCOPE MOUNTS, M1912M1, M1918 

—These mounts follow the general pattern 
of mounts for direct-sighting seacoast tele¬ 
scopes, differing from each other only in 
minor details. The M1912M1 allows a 
total deflection of 12°, with the normal 
setting marked by the 6° graduation. The 
M1918 permits 20° deflection, with the 
10° setting representing the normal. 

TELESCOPE MOUNT, M35—T his r e - 

sembles the earlier mounts and is designed 
to replace the corresponding elements of 
Mounts, M1912M1 and M1918. A total 
deflection movement of 20° is possible, 
with 10° as the normal setting. 

Reference —TM 9-2005, v. 5. 
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ELEVATION QUADRANT MI-STANDARD 
QUADRANT ADAPTERS M8, M10— STANDARD 


T he Elevation Quadrant, Ml, is used 
for laying various weapons in eleva¬ 
tion. It is standard on-carriage equip¬ 
ment for 8" railway mounts and certain 
l>arbette carriages. With the Quadrant 
Adapter, M8, it is used on the 155 mm 
Gun Carriage, Ml. Its only application 
outside the realm of seacoast artillery is 
on the 240 mm Howitzer Carriage, Ml, 
■and the 8" Gun Carriage, M2. 

The elevation quadrant is a metal 
casting containing an elevating mechan¬ 
ism, a cross-leveling mechanism, and a 
lighting system. It is pivoted to a mount¬ 
ing bracket by which it is attached to the 
right gun trunnion. 

Elevations are indicated on an eleva¬ 
tion scale which is graduated in 100-mil 
increments from a depression angle of 200 
mils to an elevation of 1,200 mils. The 
elevation micrometer is graduated in 1- 
mil increments. A longitudinal level indi¬ 
cates when the actual elevation of the gun 
is the same as that shown on scale and 
micrometer. 

The cross-leveling mechanism is actu¬ 
ated by means of a cross-leveling knob. 

* I 'he centering of a cross-level bubble in¬ 
dicates a level position. 

The levels, scales, and indexes on the 
c^uadrant may be lighted electrically by 
lamps which are controlled by a toggle 
switch on the right underside of the 
<X*jadrant body. Electric power is drawn 
from the main power source on the gun 
mount, 

The Elevation Quadrant, Ml, is stand¬ 
ard on-carriage equipment for the follow¬ 
ing railway and seacoast materiel: 

8" Gun Railway Mount, M1A1 (S.) 

155 ram Gun Carriage, Ml (with Quadrant 
jV<Tapter, MS) (S.) 

&" Gun Railway Mount, Ml (L.S,) 

8" Barbette Carriage, Ml fL.S.) 

8" Barbette Carriages, M1918, M1918M1 (L.S.) 
16" Barbette Carriages, M1919, M1919M1 (L.S.) 
16" Barbette Carriage, M2 (L.S.) 

_16" Barbette Carriage, M3 (L.S.) 

OU ADR ANT ADAPTER, MB— This is a 

do vice which is used to enable the Eleva¬ 
tion Quadrant, Ml, to be mounted on the 
155 mm Gun Carriage, Ml, when used as 
gt seacoast weapon. 

OUADRANT ADAPTER, MlO— This is 
ja, bracket which serves as a support for 
ovation Quadrant, Ml, when used on 
tine 240 mm Howitzer Carriage, Ml, or 
idie 8" Gun Carriage, M2. 

^References— TM 9-1557; TM 9-2674; 
9-2005, v. 5. 
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ELEVATION QUADRANT, Ml 



QUADRANT ADAPTER, M8 
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PANORAMIC TELESCOPE M8-STANDARD 
TliLESCOPE MOUNTS M20, M43-STANDARD 



PANORAMIC TELESCOPE, M8, ON 
TELESCOPE MOUNT, M20 



TELESCOPE MOUNT, M43 


T he Panoramic Telescope, M8, standard 
for use with certain seacoast guns, is 
generally similar to the panoramic tele¬ 
scopes used with field artillery. Its main 
differences are that it has greater power, 
is much larger, and its scales are gradu¬ 
ated in degrees rather than mils. 

Instead of the dove-reflecting prisms 
usually used in panoramic telescopes, there 
are a 90° rotating-head prism and two 
erecting prisms in the lower horizontal leg 
of the telescope. This telescope contains 
an amber and a neutral filter. There are 
also a diopter mechanism and scale for 
adjusting the eyepiece. The reticle pat¬ 
tern consists of a horizontal and a vertical 
crossline intersecting at right angles at the 
center of the reticle. 

The elevation indicators consist of a 
scale and a micrometer, both actuated by 
the elevation knob. The only marking on 
the scale and micrometer is an index which 
matches with another index on the head 
to indicate normal elevation. Stop rings 
in the elevating-worm knob limit the range 
of elevation and depression. 

The azimuth scale is graduated from 
0° to 360° in 10° intervals. Another dis¬ 
tinguishing point of this instrument is the 
fact that there are two large micrometer 
knobs, each covering 10° of azimuth, grad¬ 
uated at intervals of .05° and numbered 
at intervals of .5°. The micrometer on the 
left side of the scale is used for case III 
pointing and that on the right side is used 
for case II pointing. The former is num¬ 
bered from 0 to 9 with 0 as normal, and 
the latter from 5 to 14 with 10 as normal. 
A correction scale is etched on the worm 
shoe opposite the left micrometer. It is 
graduated at .05° intervals and allows as 
much as 1° correction on each side of 
normal. 


When used on the 155 mm gun car¬ 
riage, the telescope is slightly modified 
to permit the setting of the azimuth in¬ 
dex at 0 when the telescope is mounted 
with the eyepiece at an angle of 45° with 
the axis of the bore. The M8 telescopes 
already in service are being modified in 
the field. 

TELESCOPE MOUNT,M20— This mount 
is secured to the left trunnion of the gun 
and the left side of the top carriage. It 
contains leveling, cross-leveling, and azi¬ 
muth-compensating mechanisms. 

TELESCOPE MOUNT, M43— This is a 
modification of the Telescope Mount, 
M18A1, which mounts the Panoramic 
Telescope, M12, on the 155 mm Gun Car¬ 
riage, Ml, for field artillery use. When 
the 155 mm gun is used as a coast defense 
weapon, the Mount, M18A1, is given a 
new socket to accommodate the Pano¬ 
ramic Telescope, M8. 

ILLUMINATION— Electric power to il¬ 
luminate the scales, levels, and reticle of 
the telescope and mount is drawn from 
the main power source on the fixed gun 
mount and controlled by a switch on the 
upper part of the support. Self-contained 
instrument lights are under development 
for use on the 155 mm gun carriage. 

References —TM 9-1582; TM 9-1674; 
TM 9-2005, v. 5; TM 9-2684. 


OPTICAL CHARACTERISTICS 
OF PANORAMIC TELESCOPE, M8 


Power.6 

Field of view..6°40' 

Diameter of exit pupil.0.20" 

Effective focal length of objective.7.58" 

Effective focal length of eyepiece.1.263" 


P< noramie Telescope 
T< [escape Mount 



Status of 

Additional Sighting 

Gun Carriage 

Carriage 

Equipment 


l 
l 
\ 

M t 

3)2 


M20 

M20 

M43 


8" Gun Railway Mount, Ml A1 
8" Gun Railway Mount, Ml 
155 mm Gun Carriage, Ml 


Standard 
Limited Standard 
Standard 


M6A1 (Substitute Standard) 


155 mm Gun Carriage, M3 


Substitute Standard 


UNCLASSIFIED 
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Elevation Quadrant, Ml 
Elevation Quadrant, Ml 
Elevation Quadrant, Ml 
Quadrant Adapter, M8 
Quadrant Sight, M1918A1 
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LOTTING BOARDS f¥!I¥D, Mf¥IiI, M3, IM— STANDARD 


l plotting board is a small-scale rcpre- 

1 sentation of the field of fire. On it 
ly be plotted the present and predicted 
urse of a moving target. 

The board is generally sector shaped, 
le center of the circle, known as the 
'ecting point, represents the location of 

2 directing gun. The gun arm, scaled to 
licate distances from the directing 
int, pivots about the directing point. 

.4 metal plate, known as the station 
ite, has its center at the directing point. 
l this plate, properly located as to dis- 
ice and direction from the directing 
int, are placed sleeves representing the 
rious stations. Pivoted on two of these 
eves are the two station arms which 
i scaled with ranges from the respective 
itions. At the end of each station arm 
oivoted a coupler equal in length to the 
iled distance of that station from the 
ecting point. Each coupler is attached 
an index box which rides in a groove 
•ng the arc-shaped edge of the board to 
licate on the azimuth circle the azi- 
fill of the target from the observation 
fiion. The use of the couplers and index 
xes enables the azimuth circle, with its 
iter at the directing point, to be utilized 
show the correct azimuths from other 
iters. 

With the correct azimuths indicated 
the index boxes, the location of the 
get can be located at the intersection 
int of the two scaled edges of the sta- 
n arms. The range and azimuth from 
i gun are determined by setting the gun 
ns so that it passes through the point. 
By plotting the position of the target 
regular intervals its course can be 
pped out, and its regular rate of travel 
:ertained. Then, by means of the pre- 
tion scale and the set forward rule, the 
lge and azimuth of the target at the 
le when the projectile will strike are 
:ermined. 

Plotting boards are used with all types 
fixed coast artillery cannon. The four 
ndard models are all operated in the 
ne manner, but differ in certain details, 
ch board of the M3 and M4 classes is 
signed for a particular battery and 
,’ies in certain details. 

►LOTTING BOARD, M1915— This 
ird represents a 110° arc, but 360° of 
muth can be covered due to the fact 
it there are four sets of azimuth scales 
ng the azimuth circle, each represen t- 
a different quadrant. Gun and station 
ns are graduated to 20,500 yards. 

►LOTTING BOARD, M1918— This is 
M1915 as adapted for use with newer, 
ger-range cannons. It can represent a 
.ge of 30.000 yard^j NCLASS j F | ED 



PLOTTING BOARD, Ml915 


PLOTTING BOARD, M3— This board 
provides for continuous plotting through 
a field of from 200° to 260°. There is a 
plotting radius of 58*4 inches, with scales 
of 400, 500 or 600 yards to the inch. The 
arms are graduated from 2,000 to 35,000 
yards. 

The M3 is equipped with optical as 
well as mechanical station arms. An opti¬ 
cal station arm is used to represent any 
station at a great distance from the direct¬ 
ing point. It is used to avoid the use of 
very long and unwieldy couplers. An 
azimuth indicator takes the place of the 
index box. It is installed at the junction 
of the base line and the azimuth circle on 
the station side of the directing point. 
The indicator is connected mechanically 
with a mirror. When the dials of the indi¬ 
cator are set at the desired azimuth, the 
mirror is positioned accordingly. 

The Elbow Telescope, M10, is placed 
near the end of the optical station arm. 


The station arm is correctly positioned 
when a vertical black line in the telescope 
reticle appears in the mirror to be super¬ 
imposed upon the reflected image of a 
broad white line on a strip in front of the 
objective lens. 

When a station is located in front of 
the directing point, a special optical arm 
and a special elbow telescope, the M10A1, 
are used. 

PLOTTING BOARD, M4— This is like 
the M3 except in size. It is designed for 
longer ranges, having a plotting radius of 
67Jd> inches scaled at 800 yards per inch 
and arms graduated from 4,000 to 54,000 
yards. 

Auxiliary Equipment 

Prediction Scale, Ml; 

Set Forward Rule, Type B. 

References— FM 4-15; TM 9-1570; 
TM 9-2005, v. 5; TM 9-2681. 
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PLOTTING AND RELOCATING BOARDS— CLOKE M1923, AND MI- 



STANDARD 


CLOKE PLOTTING AND RELOCATING BOARD, M1923 


A plotting and relocating board is a 
plotting board modified for use with 
mobile coast artillery. On the board, the 
target is represented as a fixed point and 
the positions of observation stations and 
guns in relation to the target change after 
each observation. The board can be used in 
either one- or two-station position finding. 

These boards have two arms, known as 
the plotting arm and the relocating arm. 
They are pivoted around the point which 
represents the target. By the insertion of 
interchangeable scales in these arms, the 
board may accommodate long or short 
ranges. Since both arms rotate around the 
same center, no couplers or index boxes 
are needed. At the outer end of each arm 
is a vernier l‘or accurate setting of the azi¬ 
muth. Along the azimuth circle is a slot 
into which may be fitted the azimuth scale. 

The base line is represented by the 
platen, a movable metal plate pivoted to 
a slide which fits over the plotting arm. 
Push buttons at each end of the platen 
are used to indicate each station every 
time the observation is made. 

Moving along the platen is the gun slide 
which is used to locate the directing point 
and the relative positions of the guns. The 
directing point is represented by the gun 
push button. 

CLOKE PLOTTING AND RELOCAT¬ 
ING BOARD, M1923 —This board is 
standard for use with 12" railway mortar 


batteries and with all other railway ma¬ 
teriel and mobile coast artillery gun bat¬ 
teries except 8" (45 calibers), 12" and 14". 
It is scaled for ranges of 300, 600, 750, 900 
and 1,200 yards to the inch. It can 
represent a range of 47,000 yards on the 
plotting arm and 51,400 yards on the re¬ 
locating arm. The azimuth scales are 
marked in mils or degrees. 

PLOTTING AND RELOCATING 
BOARD, Ml —This board is standard for 
use with 8" (45 calibers), 12" and 14" rail¬ 
way guns. It is scaled for 200, 400, 800 
and 1,000 yards to the inch. It may 
represent a maximum range of 64,000 
yards. The azimuth scale is marked in 


degrees only. It is like an endless chain, 
representing a total of 360°, and may bo 
moved until the most suitable range of 
degrees is visible. 

The Ml also possesses a base line stop. 
This keeps the base line in orientation 
while the plotting and relocating arms are 
being set. 

Auxiliary Equipment 

Prediction Scale, Ml; 

Set Forward Rule, Type B. 

References —FM 4-15; TM 9-1570 ; 
TM 9-2005, v. 5. 
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PLOTTING AND RELOCATING BOARD, Ml 
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SET FORWARD RULE, TYPE B—STANDARD 
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SET FORWARD RULE, TYPE B 


T he set forward rule is used in conjunc¬ 
tion with a prediction scale and a 
plotting board to indicate rapidly the dis¬ 
tance traveled by a moving target during 
the time required for firing the gun plus 
the time of flight of the projectile. 

The rule is constructed like a slide rule. 
The stationary scale on the left side of 
the rule is gaged for from 50 to 700 yards 
per minute travel by the target. The slid¬ 


ing central scale is gaged for a projectile 
flight time of from 20 to 75 seconds. The 
right-hand stationary scale indicates the 
yards traveled during the time of flight 
plus 1 minute. All scales are gaged 
logarithmically. 

This scale can be used only when the 
“dead time” equals one minute. A scale 
may be constructed, however, for other 
times of firing. 


The set forward rule is used in conjunc¬ 
tion with the following instruments: 

Plotting Board, M1915, M1918, M3, 
or M4, or 

Plotting and Relocating Board, Cloke, 
Ml923 or Ml 

Prediction Scale, Ml 

References —FM 4-15; TM 9-1570. 


PREDICTION SCALE Ml— STANDARD 





PREDICTION SCALE, Ml 


T he prediction scale, a straight piece of rule, to locate on a plotting board the will arrive at this same point. 

metal resembling an ordinary ruler, is point which a moving target is expected 
used in conjunction with a set forward to reach at the time when the projectile References FM 4-15; TM 9-1570. 


SCALE ARMS M1906-STANDARD 
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SCALE ARM , C56585 
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SCALE ARM, Ml 906, FOR USE WITH HARBOR CHARTS 


SCALE ARM . C56584 
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SCALE ARM, M1906, FOR USE WITH LAND MAPS 


S cale arms are for use as arms for impro- for making approximations of distances, harbor charts are furnished with a scale 
vised plotting boards and, in conjunc- One scale arm center is furnished for each of 1:80,000. Those for use with land maps 
tion with harbor charts and land maps, scale arm. The scale arms for use with have a scale of 1:62,500. 

UNCLASSIFIED 
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WIND COMPONENT INDICATOR Ml—STANDARD 



WIND COMPONENT INDICATOR, Ml 


T he wind component indicator aids in 
determining the adjustments necessary 
in the elevation and traverse of a weapon 
in order to compensate for the effects of 
the wind, it is used on all seacoast bat¬ 
teries not provided with the Deflection 
Board, Ml, which has its own wind 
component indicator. 

This instrument, which is 13J4 inches 
in diameter, consists of a circular plate on 
which are engraved cross-section lines, 
marked with reference numbers. These 
lines represent wind mileage, with the 
vertical scale representing the component 
of influencing the range. The center of the 
circle represents a “normal and ballistic 
wind.” On the vertical scale the figures on 
the upper half of the circle represent tail 
winds, while the lower half represents 
head winds. The horizontal scale repre¬ 
sents winds from the right and from the 
left. At the base of the vertical scale is an 
index used to set wind azimuth. 

Surrounding the plate is an azimuth 
circle, marked in mils and degrees. 
Pivoted at the center of the circle is the 
target arm marked with velocity of wind. 
A pointer slides along the target arm and 
may be set with one end at any point 
along the arm, to represent the wind ve¬ 
locity. The reading is made at the op¬ 
posite end of the pointer. 

Instruments used in conjunction with 
Wind Component Indicator, Ml: 
Prediction Scale, Ml 
Set Forward Rule, Type B 
Plotting Board, M1915, M1918, M3 or 
M4 

Range Correction Board, M1A1 
Mortar Deflection Board, M1906 

Reference —FM 4-15. 


DEFLECTION BOARDS M1906, MI-STANDARD 


A deflection board provides a means for 
computing and adding algebraically 
the corrections in azimuth due to wind, 
drift, angular travel and other factors. 
Thus it gives the corrected azimuth to be 
used in traversing the weapon. It is com¬ 
parable to the range correction board and 
the percentage corrector which indicate 
similar corrections in range. 

At present there are two standard de¬ 
flection boards, quite different in appear¬ 
ance and method of operation. The 
principles of operation, however, are the 
same. Each instrument is designed with 
several auxiliary charts and scales, the 
movement or setting of which affects the 


main recording device which is originally 
set at the uncorrected azimuth. When all 
the auxiliary charts have been properly 
operated, the main scale will show the 
corrected azimuth. 

MORTAR DEFLECTION BOARD, M1906 

—This instrument is used for case III 
pointing with any type of cannon for 
which wind and drift charts are available. 
It was originally designed only for use 
with mortars. It applies the corrections 
due to wind, drift, and adjustment to the 
uncorrectcd azimuth of the set forward 
point. It can indicate a total correction of 
about 20° of azimuth. 


The main parts of this instrument are 
a cylinder, a carriage, a slide, a fixed 
pointer to indicate the uncorrected azi¬ 
muth, and a second pointer which moves 
from the position of the set pointer as each 
correction is recorded. When all correc¬ 
tions are applied, the second pointer, 
known as the read pointer, will indicate 
the corrected azimuth. 

DEFLECTION BOARD, Ml— This is a 
newer instrument than the M1906 and 
computes the corrections in azimuth due 
to travel, wind, drift, and rotation of the 
earth. These various corrections and any 
adjustment corrections are added alge- 




DEFLECTION BOARDS 


(Continued) 



MORTAR DEFLECTION BOARD, Ml906 


foraically. It can be used with either case 
IX or case III pointing for any type of 
weapon for which the proper charts have 
t>een prepared. It can cover about 40° of 
azimuth and can be adjusted to operate 
in either degrees or mils. When operating 
irx degrees, it can correct the firing data 
for parallax due to displacement. 

This instrument consists chiefly of the 


azimuth-indicating mechanism, wind-re¬ 
solving mechanism (which is practically 
like the wind component indicator), wind 
and drift computing mechanism, and 
angular travel computing mechanism. 
The main azimuth scale rotates on a 
pintle and, by 9 to 1 gearing, its move¬ 
ments are imparted to auxiliary scales 
which indicate tenths and hundredths of 


degrees. The uncorrected azimuth is set 
on the auxiliary scale which forms the 
base plate of the wind-resolving mecha¬ 
nism, while the corrected azimuth is set 
on the second auxiliary scale. The latter 
scale forms a base plate for the displace¬ 
ment correction. 

References —FM 4-15; TM 9-1570; 
TM 9-2005, v. 5. 


























RANGE CORRECTION BOARD M1A1-STANDARD 



RANGE CORRECTION BOARD, M1A1 


T he range correction board is a device 
by which corrections in percentage of 
range due to variations in muzzle velocity, 
atmospheric density, height of the site or 
the tide, ballistic wind, weight of the pro¬ 
jectile, elasticity, arid rotation of the earth 
are added algebraically. As a result the 
percentage of correction to be applied to 
the uncorrected range is ascertained. This 
instrument can be used with any seacoast 
artillery. 

This instrument consists of a chart bear¬ 
ing curves for individual corrections, a 
ruler that makes the algebraic additions, 
and a scale which indicates the ballistic 
corrections, all mounted in a metal case. 
Each chart represents one particular com¬ 
bination of gun, powder charge, and pro¬ 
jectile. By means of the rollers, the correct 
chart for the conditions at hand can be 
placed in position. 

Each chart contains seven sets of curves* 
each set representing one of the seven fac¬ 


tors under consideration. Increasingly 
curving lines to the right represent condi¬ 
tions increasing the velocity of the projec¬ 
tile, while similar lines to the left represent 
conditions slowing the projectile. Hori¬ 
zontal lines, uniform on all curves, repre¬ 
sent the distance from the directing point 
to the set forward point. The chart is set 
with all curves at the proper range by the 
first operation of the rollers. 

The correction ruler is a strip of metal 
with two raised bars extending along its 
whole length. The lower bar may be slid 
to the left or to the right. An index is 
attached to the movable bar. Fixed to the 
ruler below the index is the correction 
scale. It is graduated in reference num¬ 
bers according to percentage of range with 
300 as normal. Numbers denoting condi¬ 
tions below normal are on the right side 
of the scale and those denoting conditions 
above normal are on the left. 

Below each of the seven curves is a 


knob mounted on a rectangular metal slide. 
At the top of the slide is a pointer. The 
slide is mounted over the correction ruler, 
and by turning the knob the slide may be 
clamped to either the fixed bar or the 
movable bar. With the index originally set. 
at normal, each of the slides in turn iss 
clamped to the movable bar and the 
pointer set at the proper curve. This causes; 
the movable bar with its index to move 
along the percentage scale until the per¬ 
centage of elevation for the situation 
represented by the curve is shown. Whet* 
all seven slides have been moved in turn „ 
the result, as shown by the index, will 
be the algebraic sum of percentage of 
range deviation due to all seven factory 

Auxiliary Instruments 

Wind Component Indicator 
Percentage Corrector 

References —FM 4-15; TM 9-1570 
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PERCENTAGE CORRECTOR MI-STANDARD 



PERCENTAGE CORRECTOR, Ml 


T hrough operation of the range correc¬ 
tion board, the ballistic correction in 
percentage is obtained. This is the correc¬ 
tion for range given in percentages of the 
u.ri corrected range to the set forward point. 
T'lre percentage corrector multiplies the 
un corrected range by these percentages, 
tli us giving the corrected range in yards. 

The percentage corrector consists of a 
box containing two rollers upon which are 
mounted the proper one of three scales, a 
transparent window engraved with a fixed 
index line, a ballistic correction scale, an 
adjustment correction scale with the bal¬ 


listic pointer attached to it, and a read 
pointer attached to a slide. 

The index line on the window is used 
for setting the uncorrected range and also 
coincides with the normal on the fixed 
ballistic correction scale which is located 
on the top of the box. The index of the 
ballistic pointer coincides with the nor¬ 
mal on the adjustment correction scale 
which can be slid up and down to set in 
the ballistic correction. The long or read 
pointer is used to set in adjustment cor¬ 
rections. The corrected range will always 
be indicated by the read pointer because 


if no adjustment corrections are made the 
read pointer will be set to normal on the 
adjustment correction scale and thereby 
coincide with the ballistic pointer. 

Additional scales, operating concur¬ 
rently w T ith the main scale, are provided. 
They give the corrected range in terms of 
the corresponding elevation of the gun or 
in terms of any other type of unit with 
which the gun pointing device is marked. 
There is also an interpolator for use when 
the firing interval is less than the interval 
between predictions on the plotting board. 

References— FM 4-15; TM 9-2005, 
v. 5. 


SPOTTING BOARDS M3, M7-STANDARD 


A spotting board determines corrections 
for range deviations in percentage of 
range and corrections for lateral devia¬ 
tions in angular units, both read in refer¬ 
ence numbers. It is a rectangular base 
casting on which are mounted the various 
mechanisms, the entire device being sup¬ 
ported on a 4-legged pipe stand. 

On one end is mounted a rectangular 
deviation grid with the central point rep¬ 
resenting the target. The grid is marked 
vvith cross-section lines, one set of parallel 
Hues indicating range corrections and the 
second set, perpendicular to the first, 
sh owing lateral corrections. These lines 
a,rc graduated respectively for lateral cor¬ 
rections from 0 to 600 and for range cor¬ 
rections from 240 to 360. In both cases, 
qOO represents the normal. 

UNCLASSIFIED 
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At the other end of the board is the 
station arm plate with its center, directly 
in line with the target position, represent¬ 
ing the directing point. The station arm 
plate is moved along the gun target line 
to indicate on the proper scale, the range 
to the target or set forward point. 

Two station arms, with attached targs 
representing the spotting stations, are 
locked in guides which are pivoted about 
the center of the disk. These arc oriented 
in azimuth by rotation of the guides to 
the proper azimuth reading on the scale 
of the station arm plate. The targs then 
indicate on the integral scale of the spot¬ 
ting arms the ranges from the spotting 
stations. 

Attached to each spotting arm is a 
deviation arm and a deviation disk. The 

■HI OFFICE CHIEF ^ OF ORDNANCE illllll 


latter has a movable inner plate marked 
along the outside with a logarithmic range 
scale with an index for setting the dis¬ 
tance from spotting station to target. 
Surrounding the inner disk is an outer 
range disk for setting the range from gun 
to target. 

In the center of each deviation disk is 
a series of curves representing deviations. 
Deviations are set off by means of point¬ 
ers attached to the deviation arms. The 
movement of these pointers moves the 
deviation arms laterally across the spot¬ 
ting arms. Their point of intersection on 
the grid represents the location of the 
splash instead of the target. Corrections 
for range and azimuth deviations can be 
read from the grid at that point. 
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SPOTTING BOARD, M3 


SPOTTING BOARD, M3 —This board is 
designed for use when bilateral observa¬ 
tion is possible, and may be used when 
both spotting stations are on the same 
side of the directing point. Earlier spot¬ 
ting boards did not possess this latter 
feature. 

SPOTTING BOARD, M7— This instru¬ 
ment was developed for use in certain 
situations where the M3 could not be 
used, chiefly where the angle of intersec¬ 


tion between the spotting arm and the 
line between the gun and target exceeds 
116°. This board may also be used when 
the target is between the directing point 
and the spotting baseline. It is required 
for use by long-range fixed seacoast bat¬ 
teries above 6 inches in caliber, with spot¬ 
ting stations 20,000 yards or more from 
the directing point. 

The M7 is a longer board with hand 
wheels and scales for setting range and 


azimuth at both ends of the board. The 
bracket which supports the grid is mounted 
so that it can be revolved through 180°. 

Auxiliary instruments 

Azimuth Instrument, M1910A1 
Plotting Board, Ml 91 5, Ml 91 8, M3 or M4 or 
Plotting and Relocating Board, Ml923 (Cloke) 
or Ml 

References— FM 4-15; TM 9-1570; 
TM 9-2005, v. 5; TM 9-2682. 



SPOTTING BOARD, M7 
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FIRE ADJUSTMENT BOARD, Ml 


T he fire adjustment board provides a 
means for representing graphically the 
deviations of shots even when these shots 
have been made with different adjust¬ 
ment corrections, thus solving graphically 
the proper adjustment correction to be 
applied. It also forms a record of adjust¬ 
ment corrections. 

The board consists of a wooden draw¬ 
ing board mounted in a metal frame. At 
the top of the board is a fixed logarithmic 
range scale, representing ranges from 
1,000 to 50,000 yards. In conjunction 
with this, there is a sliding deviation 
scale, graduated from 10 yards to 5,000 

UNCLASSIFIED 


yards, and two additional scales by which 
the deviation in range is transformed to 
a deviation reference number. When the 
deviation scale is moved so that its pointer 
is set at the correct range, the deviation 
reference number appears opposite the 
deviation in yards. 

Hiding along a groove in the left side 
of the fire adjustment board is a T-square 
with a horizontal metal slide, which is 
scaled in reference numbers representing 
percentages of range. A piece of cross- 
section paper, upon which a group of 
shots is to be plotted along a horizontal 
line, is inserted on the board with hori¬ 


zontal lines parallel to the metal slide. 
The slide can be moved to the left and 
right, and whenever corrections are ap¬ 
plied, the normal point on this scale is 
moved to the center of impact of 
the shots upon which corrections are 
based. 

By using a different set of scales at the 
top of the board, this device can be used 
to plot angular deviations of shots as well 
as deviations in range. This is less fre¬ 
quently done, however. 

References —FM 4-15; TM 9-157.0; 
TM 9-2005, v. 5. 



























GUN DATA COMPUTERS Ml, M8 SERIES-STANDARD 



T hese instruments compute continuously 
the firing data for a two- or four-gun 
seacoast battery. By means of a data 
transmission system, the applicable re¬ 
sultant firing azimuth and elevation are 
transmitted electrically from the plotting 
room to one or more guns and received 
there on azimuth and elevation indicators. 
An independent electric source supplies 
the 115-volt, 60-cycle electric power by 
which the gun data computer is operated. 

Data regarding the present azimuth or 
the present, range of the target are trans¬ 
mitted to the computer from one or two 
base-end stations by means of a data 
transmission system or by telephone. 
These data, as well as corrections for cer¬ 
tain variable factors, are introduced into 
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the input section of the computer. By 
means of carefully constructed and posi¬ 
tioned mechanisms or by the operation of 
electrical devices, the firing data are 
computed. 

GUN DATA COMPUTER, Ml —Thecom- 
puter furnishes firing data for two identical 
major caliber guns, situated up to 1,000 
feet apart. The instrument is of the 
mechanical type, making use of such 
mechanisms as gears, cams, differentials, 
and variable speed drives, as well as ac¬ 
curately constructed charts, the posi¬ 
tioning of the pointers of which causes the 
deflection, to the correct degree, of other 
mechanisms of the computer. 

This is a rectangular instrument about 


7 feet long, 3 feet wide, and 4}/2 feet high, 
mounted on a stand at convenient operat¬ 
ing height. The mechanism is contained 
in the interior, and the controls, dials, 
counters, and warning lights arc on the 
sides and ends of the instrument. 

The gun data computer makes use of 
uniform orientation data giving distances 
and azimuth relationships between ob¬ 
servation stations and gun emplacements. 
In addition there are incorporated into 
the instrument various charts designed 
only for the particular gun and battery. 
These charts cover possible variations 
due to wind and drift, rotation of the 
earth, elasticity, time of flight, dead time, 
atmospheric conditions, and influences 
causing variation of muzzle velocity from 





GUN DATA COMPUTER, Ml— Rear, and Lefl Face, Showing Ballistic Chart Panel, Range Elevation Converter 
Panel, Parallax Panel and Wind Component Indicator Panel 


standard. The final group of data used by 
this machine consists of information relat¬ 
ing to the position of target and splash as 
sent by observation stations and an ob¬ 
servation airplane. 

The computing and indicating elements 
consist of the A, IT and C triangle solvers, 
located in the front of the instrument, the 
target position generator on the right end, 
the wind component indicator on the left 
end, and the ballistic chart, rangc-eleva- 
tion converter, and parallax unit in the 
rear. 

The predictor is located behind the A 
triangle solver. It is wholly within the 
machine with no indicators or controls on 
the side. 

The A triangle solver receives various 

UNO! ASS! RED 


orientation data, including the azimuth 
of the target from observation stations 
A and B. It computes the distance from 
each station to the target. This distance 
is automatically entered on a counter on 
the A triangle solver and on a correspond¬ 
ing match dial on the B triangle solver. 

The B triangle solver also receives the 
azimuth and length of the base line from 
observation station B to the first gun. It 
computes the azimuth of the target from 
the gun by triangulation. The value of the 
angle is changed until the value of its 
opposite side matches that on the match 
dial. The range from gun to target is com¬ 
puted at the same time. 

The C triangle solver is only used if 
there is a third observation station, and 


permits a rapid change to an adjacent 
baseline. It does the same work as does 
the A triangle solver, but computes data 
relating to B and C stations and the 
target. 

The azimuth and range of gun and 
target are automatically sent to the 
target position generator. The latter com¬ 
putes the rate of change of range and the 
linear rate of change of azimuth. The 
rates of changes and the present range and 
azimuth go to the predictor where the 
corrected future range and azimuth are 
computed. Meteorological and ballistic 
corrections are introduced on the various 
charts on the wind component indicator 
and ballistic chart panels. Adjustment 
corrections as reported from an airplane 
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GUN DATA COMPUTERS Ml, M8 SERIES (Continued) 


ate applied by means of a spotting board 
located on the target position generator. 
Adjustment corrections as reported from 
observation stations are applied by use of 
an external spotting board. All these cor¬ 


rections are added to the future range 
and azimuth within the predictor. 

The range is converted to quadrant 
elevation in the range-elevation converter. 
The final azimuth and elevation are sent 


GUN DATA COMPUTER, T12—POSITION GENERATOR 


to the first gun for firing and to the paral¬ 
lax unit where the azimuth and elevation 
for the second gun are computed and 
transmitted. 

Among other components of this instru¬ 
ment is a 115-volt, 1-phase transformer 
located on the mounting plate on the 
underside of the base, between the A- 
solver and the parallax corrector. It re¬ 
duces voltage for the various lamps which 
illuminate each of the counters, dials, and 
charts. There are also warning lights on 
the triangle solvers and on the target 
position generator panel. These light 
automatically when a solution is incor¬ 
rect and indicate whether the correct 
solution is higher or lower than the in¬ 
correct one. 

In addition, there are two heater ele¬ 
ments which protect the mechanisms of 
the gun data computer in cold or damp 
weather. Also, there is a protective canvas 
cover for the instrument when not in use. 

GUN DATA COMPUTER, M8 SERIES 

—These instruments, based on Gun Data 
Computer, T12, are designed for use 
with two guns, situated no more than 
450 feet apart. These gun data com¬ 
puters use electrical rather than mechan¬ 
ical computing elements. Many of the 
principles and elements used are those of 
the electrical directors. Input data can be 
received not only from the transmitter of 
the azimuth instrument or depression 
position finder, but also from a radio range 
finder located at one base-end station. 

Each instrument consists of five separate 
units: power unit, line balancer, one or 
more triangle solvers, position generator, 
and predictor. The Power Unit, M8, is 
used in all the computers of the M8 series. 
It converts the 115-volt alternating cur¬ 
rent to the various forms in which it is 
used. 

Line Balancer, Ml, is the base-end 
terminating unit. Changes of base line 


Gun Data 

Predictor 

Predictor Has Ballistic Units for the Following 

Computer 


Guns 

M8C. 

.M2C. 

.6" Guns, M1903A2 and T2, on 6 " Barbette 


Carriage, Ml type 

M8F... 

.M2F. 

.8" Guns, Mk. VI, Mod. 3A2, on 8" Barbette 

Carriage, Ml type mounts and 8 r/ Railway 

Mount, Ml A1 


MSN. 

.M2N. 

.155 mm Guns, Ml and Ml A1 

MSP. 

.M2N. 

.155 mm Guns, Ml and Ml A1 


UNCLASSIFIED 


Ammunition 

(a) 105 lb. A.P. Projectile, Mk. XXXIII 

(b) 90 lb. H.E. Projectile, Mk. IIA1 

(c) Subcaliber—75 mm Shell, H.E., M48 

(a) 260 lb. Projectile, A.P. 8", Mk. XX, supercharge 

(b) 240 lb. Projectile, Ml03 supercharge 

(c) 75 mm Shell, H.E., M48, normal charge 

(a) Shell, H.E., M101, supercharge 

(b) Projectile, A.P. Ml 12 

(c) Shell, H.E., M48, 75 mm subcaliber, normal charge 

(a) Shell, H.E., Ml01, supercharge 

(b) Projectile, A.P., Ml 1 2 

(c) Shell, H.E., M48, 75 mm subcaliber, normal charge 
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GUN DATA COMPUTERS Ml, M8 SERIES (Continued) 


and changes from horizontal to vertical 
base line can be made without delay. It 
is possible to change from one target to 
another within the field of fire of a given 
base line or vertical base observing station 
with a delay of no more than 45 seconds. 

The triangle solvers compute the present 
position of the target from the base-end 
data. Gun Data Computers, M8C and 
M8F, are each supplied with two Triangle 
Solvers, MIC. Gun Data Computer, 
M8N, has one Triangle Solver, MID 
which differs from the MIC in that it is 
supplied with legs for mounting in a trailer. 
Gun Data Computer, M8P, makes use of 
Triangle Solver, M2, which is constructed 
to receive data from a Navy radar set, 
while the MIC receives data from Radar 
Set AN/MPG-1. This triangle solver is also 
provided with legs for trailer mounting. 

The Position Generator, M5C or M5D, 
furnishes present position while the target 
is temporarily invisible from the observa¬ 
tion station by assuming constant course 
and speed. The M5C is supplied with 
Gun Data Computers, M8C and M8F. 
The M5D, provided with legs, is a Com¬ 
ponent of Gun Data Computers, MSN 
and M8P. 

Predictors of the M2 series are used 
with these computers. Except for pre¬ 
dictor, M2N, which is used with both Gun 
Data Computers, M8N and M8P, each 
predictor bears as a suffix the same letter as 
does the computer with which it is used. 

The predictor contains present position 
and target relocator dials. The use of the 
latter insures that with a change in base 
line, the same target is being tracked. In 
addition, the predictor has ballistic ele¬ 
ments which make provisions for correc¬ 
tions for wind, drift, rotation of the earth, 
muzzle velocity, air density, and height 
of site. Ballistic corrections are made 
automatically, once the original data are 
introduced, but ballistic corrections ob¬ 
tained from external sources can be made 
without delay. Other elements of the pre¬ 
dictor include the triangle solver switch 
and meter, spot controls, zero set panels, 
and output dials. The instrument also 
has elements for computing the azimuth 
of the target from any base-end station 
when its present position in respect to 
any other base-end station is known. 

By a change of the ballistic units in the 
predictor, this gun data computer can be 
adapted for use with different models of 
guns. Each ballistic unit makes provision 
for three types of ammunition. The in¬ 
strument can be used at any battery 
equipped with the applicable model of gun. 

References —FM 4 15; TM 9-2646. 

UNCLASSIFIED 



GUN DATA COMPUTER, T12— LINE BALANCER 
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AZIMUTH INSTRUMENTS M1910A1, M2A1 STANDARD - M2 STANDARD 



AZIMUTH INSTRUMENT, MI9I0A1 



AZIMUTH INSTRUMENT, M2 

IINP.I ASSIFiED 


T he azimuth instrument is used with seacoast artillery both 
for measuring the azimuth of the target and for indicating 
the angular deviation of a splash from the target. The instru¬ 
ment consists of the Telescope, M1910A1, the base (or mount), 
and the tripod Type A. A pier mount similar to the tripod is 
also provided. This mount is secured in concrete or steel sup¬ 
ports when the instrument is used in permanent base-end sta¬ 
tions of fixed seacoast artillery. 

AZIMUTH INSTRUMENT, M1910A1— The Telescope, 
M1910A1, has two interchangeable eyepieces, with 10-power 
and 15-power magnification. There is a reticle with a vertical 
crossline and a horizontal deflection scale. The telescope is 
mounted on the base which contains leveling devices, an azi¬ 
muth circle and micrometer for measuring azimuths, and the 
mechanisms which provide for a vertical movement of approxi- 
ately 10° and a traverse of 300°. 

AZIMUTH INSTRUMENT, M2— This consists of Azimuth In¬ 
strument, M1910A1, equipped with Azimuth Transmitter, M7, 
by which the azimuth is automatically and continually trans¬ 
mitted to the gun data computer. It has been reduced in classifi¬ 
cation to limited standard and all instruments of future manu¬ 
facture designed for use with a gun data computer will be of 
the M2 A1 type. 

AZIMUTH INSTRUMENT, M2A1— This azimuth instrument, 
standard for new manufacture for use with the gun data com¬ 
puter, consists of the M1910A1 instrument equipped with the 
Azimuth Transmitter, M18. The M18 transmitter permits 
higher and more uniform rate in traversing. Unlike the M7, the 
transmitter proper does not rotate about a vertical axis during 
slewing, but remains fixed with respect to the azimuth instrument. 
References— FM 4~15; TM 9-2005, v. 5. 



depression position finders Ml, M2A1 standard— M2 STANDARD 


The depression position finder, consist- 
■ ing essentially of a telescope, mount, 
and pedestal, is used in vertical-base 
position-finding systems for measuring 
range by means of the depression angle. 
It determines the horizontal range of the 
target, by triangulation. The instrument 
is adjusted for the effects of refraction and 
the curvature of the earth. Adjustment 
can be made to compensate for tidal 
changes. 

DEPRESSION POSITION FINDER, Ml - 

This instrument is issued in 10 classes, 
covering all heights of instrument from 
74 to .1,395 feet, and another class, known 
as class 12, which covers heights of from 
2,250 feet to 4,100 feet. It is mounted on 
a base of heavy cast metal and contains 
a Telescope, Ml. This instrument has an 
eyepiece which can be set for any desired 
power from 10 to 30. This telescope per¬ 
forms the same functions as does that on 
the azimuth instrument, being connected 
with an azimuth scale and a subscale for 
more exact measurement. In addition, 
however, it is connected with a range 


scale which indicates the range of the 
object being sighted, i nlike the azimuth 
instrument, this instrument has no splash 
scale. It: can lx; used as an azimuth in¬ 
strument when tracking is done by the 
horizontal-base system. 

DEPRESSION POSITION FINDER, MS— 
This instrument is limited standard for all 
batteries with gun data computers. It is 
a Depression Position Finder, Ml, with 
an Azimuth Transmitter, M8, installed 
on the side. The transmitter automatic¬ 
ally and continuously transmits the azi¬ 
muth to the gun data computer. 

DEPRESSION POSITION FINDER, M2 Al 
—This instrument will supplant the M2 
in future manufacture. It consists of an 
Ml depression position finder, with an 
improved azimuth transmitter, the Ml9. 
Azimuth Transmitter, Ml9, is like the 
Ml 8, used on the Azimuth Instrument, 
MJ.910AI, but has different mounting 
brackets to fit the depression position 
finder. 

R EFKiiE ncbs —FM 4-210; TM 9-2005, 
v. 5. 



DEPRESSION POSITION FINDER, Ml 





AIMING RULE M1918— STANDARD 



T he aiming rule is a device which serves as an aim¬ 
ing point for the indirect pointing of mobile sea- 
coast artillery. It consists of two vertical steel stakes 
and a horizontal connecting bar. A panoramic tele¬ 
scope is mounted on an adapter which is connected 
to the bar in such a manner that it can be slid along 
its path without rotating about it. 

The panoramic telescope on the cannon is oriented 
so that it reads the correct azimuth for the bore of 
the cannon. The aiming rule is set up at any con¬ 
venient distance from the cannon within visible 
range so that it is approximately perpendicular to 
the line of sight of the cannon telescope. The aiming- 
rule telescope is then adjusted so that its line of sight 
passes through the cannon telescope. 

With the change in the azimuth of the bore of the 
cannon, the successive lines of sight of the cannon 
telescope will be parallel to each other. To operate 
the aiming rule, its telescope remains set at the azi¬ 
muth used when adjusting. As the telescope on the 
cannon is moved, the aiming rule telescope is slid 
along the rule so that the cannon telescope is always* 
kept in the line of sight. 

Reference —FM 4-15. 


DATA TRANSMISSION SYSTEMS M5, M7, M8, M9, M10, 
M13, Ml4, M15, M17-STANDARD 


T hese data transmission systems, each 
designed for a coast artillery battery of 
two guns, are used for the electrical trans¬ 
mission of elevations and azimuths from 
the auxiliary plotting room instruments 
or the gun data computer to match-the- 
pointer indicators on the gun mounts. 
One system, the M5, was originally stand¬ 
ardized for use with all barbette carriages 
of 8" caliber or above except for the 8" 
Barbette Carriages, Ml918 andM1918M1. 
Since certain modifications were neces¬ 
sary in order to adapt the equipment to 
all mounts, different model designations 
have been given to the modified systems. 
At present, the standard models include 
the M5, M7, M8, M9, M10, M13, 
M14, Ml5 and M17. 

ELEVATION AND AZIMUTH TRANS¬ 
MITTERS —These instruments arc located 
in the plotting room and transmit azi¬ 
muths and elevations computed by the 
auxiliary plotting room instruments. The 
azimuths and elevations to be transmitted 
are set into the transmitters by means of 
the knobs and handwheels. By internal 
gearing these values are indicated on the 
coarse and fine dials fastened to the shafts 


of synchronous transmitters which in turn 
are connected electrically to the synchro¬ 
nous repeaters of the indicators on the 
gun. The only differences between the 
elevations and azimuth transmitters arc 
the gearing ratio and the engraving on 
the dials. The dials of the azimuth trans¬ 
mitter are graduated in degrees and the 
dials of the elevation transmitter are 
graduated in mils. The transmitters are 
used only upon failure of the computer. 

AZIMUTH AND ELEVATION INDICA¬ 
TORS —These instruments are mounted 
on the gun. On the face of the indicators 
are coarse and fine dials known as the 
electrical dials, graduated the same as 
their respective transmitters. The elec¬ 
trical dials are fastened to the shafts of 
synchronous repeaters. Also a mechanical 
dial encircles each coarse and fine dial. 
The mechanical dials are geared to the 
elevation and azimuth handwheels of the 
gun. When the electrical system is ener¬ 
gized, the electrical dials assume the same 
position as the dials of the transmitters 
or gun data computer. The gun crew tra¬ 
verses and elevates the gun until the in¬ 


dexes of the mechanical dials match the 
indexes of the electrical dials at which 
time the gun is positioned for firing. 

ARRANGEMENT OF BOXES AND 
CABLES —Multi-conductor cables con¬ 
nect the power source and the transmit¬ 
ters or gun data computer to the main 
junction box in the plotting room. From 
the main junction box, multi-conductor- 
cables distribute electrical data to the 
guns of the battery, either to an emplace¬ 
ment box or to a gun extension box. From 
there the connections follow to the gim 
junction box. The gun junction box con-^ 
tains step-down transformers which pro¬ 
vide a 6-volt circuit for the trouble laraj> 
and the lights of the indicators. By means* 
of single-conductor wires in a conduit, 
switch box is also connected to the gur* 
junction box. The switch box provides 
means of turning the lights of the indica^ 
tors off and on and also an outlet for ^ 
trouble lamp. Single conductor wires* 
through conduits and elbow assemblies* 
carry the electrical data to the indicators^ 
The elbow assemblies are used to facilitate 
the wiring of the carriages. 




data transmission systems M5, M7, M8, M9, WHO, M13, M14, M15, M17 (continued) 


On-Carriage Parts 
Cone per gun) 

Aximuth indicator 
Elevation indicator 
On-carrEage wiring and conduits 
Gun junction box 
Switch box 

Elbow assemblies 

Outlet boxes (where necessary) 

Contact ring assembly (where necessary) 


Off-Carriage Parts 
(one per battery) 

Azimuth transmitter 
Elevation transmitter 
Connecting cables 
Main junction box 
Emplacement junction box 
(where necessary) 

Gun extension box 
(where necessary) 


Indicating Devices 


Data 



Eleva¬ 


Eleva¬ 

Trans¬ 


Azimuth 

tion 

Azimuth 

tion 

mission 


Indi¬ 

Indi¬ 

Trans¬ 

Trans¬ 

System 

Carriage 

cator 

cator 

mitter 

mitter 

M5 

16" Barbette carriages 

M2 & M3, M1919M1, 
M4 (1 plotting room) 

M6 

M5 

M5 

M6 

M5 

16" Barbette carriage. 

Ml 919(1 plotting room) 

M5 

M10 

M5 

M6 

M7 

6" Barbette carriage. Ml 
(Hydraulic) 

8" Barbette carriage. Ml 
(Casemated) 

M3 

M8 

M5 

M6 

M8 

M5 

M5 

M5 

M6 

M9 

8" Railway mount. Ml A1 M5 

M5 

M5 

M6 

M10 

12" Barbette Carriage, 

Ml 917 (2 plotting rooms) 

M6 

M10 

M5 

M6 

Ml 3 

16" Howitzer carriage, 

Ml 920 

Ml 6 

M8 

M5 

M6 

Ml 4 

16" Barbette carriage. 

Ml 919 (2 plotting rooms) 

M6 

M10 

M5 

M6 

Ml 5 

6" Barbette carriages, 

Ml 900, Ml 910 

(Type not 
determined) 

M5 

M6 

Ml 7 

12" Barbette carriage. 

Ml 917 (1 plotting room) 

M6 

M10 

M5 

M6 


References —FM 4-15; TM 9-2005, v. 5. 
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ELEVATION TRANSMITTER, M6 



UNCLASSIFIED ELEVATION INDICATOR, M5 
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REMOTE CONTROL SYSTEM M14-STANDARD 
CABLE SYSTEM M12-STANDARD 



REMOTE CONTROL SYSTEM, Ml4—SHOWING ARRANGEMENT OF PARTS ON BARBETTE CARRIAGE 


R emote Control System, M14, used with 
Cable System, M12, receives and ap¬ 
plies elevation data to the 6-inch Barb¬ 
ette Carriages, M2 and M4. In addition, 
it receives azimuth data at the carriage 
where it is indicated by the movement of 
the electrical pointer of the Azimuth In¬ 
dicator, M9. A member of the gun crew 
keeps the gun constantly positioned at the 
proper azimuth by turning the azimuth 
handwheel of the gun carriage so that the 
position of the mechanical pointer on the 
azimuth indicator coincides with that of 
the electrical pointer. If great speed of 
operation is not essential, this type of 
semi-automatic operation may also be 
used in laying the gun in elevation. 

Unlike the remote control systems used 
with antiaircraft materiel and the Water- 


bury speed gears which it replaces, the 
M14 system is completely electrical, with 
no hydraulically operated units. It pro¬ 
vides for the automatic positioning of the 
gun at the loading elevation and the firing 
elevation. It decreases the average dead 
time of loading the gun by about two 
seconds per round. 

The cable system, which requires a 
source of 110-volt, single-phase power, 
consists of the cables through which the 
correct firing elevation and azimuth are 
transmitted instantaneously from the 
plotting room to the indicator system, an 
element of the remote control system 
which is located on the gun carriage. 
When data are obtained by use of a plot¬ 
ting board and related instruments, the 
cable system also includes an Azimuth 


Transmitter, M5, and an Elevation 
Transmitter, M6, which are located in 
the plotting room. The correct azimuth, 
and elevation are set in the respective 
transmitters by members of the plotting 
room staff. When the Gun Data Com¬ 
puter, M8, is employed, the cable system 
is connected directly to the compute*- 
which has its own transmitting elements _ 
The Remote Control System, M14, es¬ 
sentially a controlled variable voltage 
system, consists of the Indicator System > 
M7; Motor Generator Set, Ml; Amplifier s 
M2; and Power Control, M6. The Indi¬ 
cator System includes an Indicator Regu¬ 
lator, M2, on which elevation data ar^ 
received, and an Azimuth Indicator, 
on which azimuth data are received, 
well as certain on-carriage cables an^ 


i ftooincn 







Remote control system M14 
CABLE SYSTEM M12 

(Continued) 



other electrical components. In laying 
tiie gun in azimuth no further compo¬ 
nents are employed. 

Indicator-Regulator, M2, is mounted 
on the right side of the carriage above the 
olevating mechanism. It consists of a 
coarse and a fine synchronous repeater, 
c^,eh of which has an electrical and a 
mechanical index. The electrical index 
is positioned electrically from the eleva¬ 
tion transmitter. The mechanical index is 
connected to the elevating mechanism 
and is brought into alignment either by 
turning the elevation handwheel in semi¬ 
automatic control or by the operation of 
the elevation driving motor. When the 
first method is used, the shifter lever on 
the side of the indicator-regulator is in 
hand” position, and when the second 
method is employed, it is in “automatic” 
position. When the semi-automatic method 
is used, the operator must stop turning 
the handwheel when the position of the 
electrical pointer is matched. When the 
automatic method is used, the contacts 
in The indicator-regulator are actuated by 
coarse and fine repeaters and when syn¬ 
chronism is reached power to the eleva¬ 
tion drive is shut off with the gun at the 
proper elevation. 

The amplifier, power control, motor 
generator, and associate cables and elec¬ 
trical components are used only in elevat¬ 
ing the gun electrically and automatically. 
'The motor generator, located in a separate 
room, is connected to a 440-volt, 3-phase, 
generator, and is started and stopped 
a starter switch. It consists of an A.C. 
motor, which drives the Motor Generat¬ 
or Set, and a constant voltage exciter, 
’^vh-ich furnishes direct current for the 
generator field excitation, driving motor 
field, motor brake, relay coils, and pilot 
lights in the cut-out switch. In addition, 
the Motor Generator Set includes a direct 
current generator which produces a vari¬ 
able voltage by means of controlled gen¬ 
erator field excitation, thus controlling 
the speed of the driving motor. The ampli¬ 
fied located in the motor generator room, 
serves to supply a flow of current for 
sjn°°th and uniform control of the gun. 

Tower Control, M6, consists of the on- 
c ferriage components by which the move- 
jj^e^t of the weapon in elevation is effected 


MOTOR GENERATOR UNIT OF 

and controlled. Its major components are 
the power contact ring, the driving motor, 
the elevating mechanism, the relay box, 
the limit switch, the transfer switch, the 
resistor box, the breech interlock, and 
various connecting elements. 

The power-contact ring connects the 
off-carriage equipment to the on-carriage 
equipment in such a way, that although 
there are a number of separate cables 
leading between different components, 
360° rotation of the carriage is permitted 
without snarling the cables. 

The driving motor is used to drive the 
elevating mechanism when automatic or 
semi-automatic control is used. The direc¬ 
tion and speed in which the motor drives 
the elevating mechanism depends on the 
voltage which is supplied by the generator. 

The elevating mechanism consists of 
gearing which connects the driving motor 
on the handwheel to the rack on the gun 
cradle. To connect the elevating mechan¬ 
ism to the driving motor for automatic or 
semi-automatic control the shifter lever 
on the front of the elevating mechanism 
is set at the “power” position. For hand 
operation, the elevating gears are con¬ 
nected to the handwheel by moving the 
lever to the “hand” position. 

The relay box contains the nine relays 
which control the direction and speed of 
elevation of the gun. They are connected 
with the elements of the motor generator 
by which the proper direction and speed 


REMOTE CONTROL SYSTEM, M14 

of gun travel are determined. Two of the 
relays, one for each direction, are con¬ 
trolled from the contacts operated by the 
coarse repeater. They control the ad¬ 
vance into high speed when on automatic 
control. The operating coils of the various 
relays are themselves controlled by con¬ 
tacts in the indicator-regulator, the load¬ 
ing position switch, the limit switch, and 
the transfer switch. 

The limit switch, contained within the 
elevating mechanism, prevents the driv¬ 
ing motor from moving the gun beyond 
the upper and lower limits of elevation for 
which the weapon is constructed. Thus 
there is no danger of injuring the mechan¬ 
isms of the gun. 

The transfer switch has two positions, 

automatic and “load.” When in the 
first position the relays of the relay con¬ 
trol are connected with the contacts of 
the indicator-regulator and the gun is 
then moved to the position of the elec¬ 
trical pointer on the indicator-regulator. 
In the second position, the relays of the 
relay control are connected to the con¬ 
tacts of the loading position switch by 
which the gun is brought to the loading 
position. 

Ihe interlock is used to prevent auto¬ 
matic movement <?f the gun in elevation 
when the breechblock is open. It is auto¬ 
matically operated by the opening and 
closing of the breech. 

Reference— TM 9-423. 


UNCLASSIFIED 

IHIIilliljjijiH OFFICE CHIEF § OF ORDNANCE lllllllilllU 15 JA'M/ARY 1944 321 




GENERATING UNIT MI-STANDARD 


T his portable, gasoline-driven generat¬ 
ing unit is used to furnish light and 
power to plotting rooms and the battery 
commander’s station or command post of 
mobile seacoast batteries. It contains all 
the equipment necessary to supply the 
current for a lighting system which con¬ 
sists of six 3-candlepower incandescent 
lamps, eight 21-eandIepower incandescent 
lamps and two 3-candlepower illuminat¬ 
ing lamps. 

GENERATOR—This weatherproof unit 
is a 650-watt, 12-volt direct-current gen¬ 
erator with a field rheostat, mounted on the 
yoke. It is equipped with a two-pole re¬ 
ceptacle and cover as well as a switch 
box with an ammeter, a cut-out switch 
and a 250-volt, GO-ampere fuse. 



CHARGING PANEL—This inst rumont 
which is connected to the generator by a 
50-foot, two-conductor cable and plug 
assembly, is installed in a steel cabinet. 
Its equipment consists of a single-pole, 
50-ampere toggle type generator switch 
and an auxiliary charging switch, either 
of which can act as a circuit breaker to 
open the circuit if overcharged. A series 
rheostat is connected to the auxiliary 
charging switch. In addition, there are a 
30-volt voltmeter, a 50-ampere ammeter, 
three .4-ohm resistors, a dash or pilot 
lamp to illuminate the panel and to in¬ 
dicate the presence of voltage, and six 
two-pole receptacles with two binding 
posts for each. 

STORAGE BATTERIES—Therearethree 
6-volt, 120-ampere-hour storage batteries 
connected in parallel and wired to the 
charging panel. In the switch box of the 
generator there is a switch which prevents 


otor-Gcncrator, M2, is a commercially 
procured generator which serves as 
an auxiliary power source for the opera¬ 
tion of gun data computers at seacoast 
batteries where the main power supply is 


the batteries from discharging through 
the generator when the unit is for any 
reason not operating. 

SOCKET PANEL—This is contained in a 
steel cabinet and is connected to the 
charging panel by means of a 25-foot, 
two-conductor cable and plug arrange¬ 
ment. In addition, there are 14 sockets for 
extension cords, a voltmeter, ammeter, a 
dash or pilot lamp, and a single-pole, 50- 
amperc light switch to disconnect all lamp 
circuits when the batteries are being 
charged. This serves as a circuit breaker. 

ADDITIONAL EQUIPMENT—Twenty- 
eight lamps are included with this unit, 
half of which serve as spares. There are 
also fourteen extension cords, each 15 
feet long, and a hydrometer for testing 
the batteries. 

References —TM 9 2005, v. 5; TM 
9-2615. 


direct current. This 110-120 volt gen¬ 
erator supplies 3 kilowatts at 80% power 
factor, and generates 125 volts at 60 
cycles when running at 1800 r. p. m. It 
delivers single phase power. 


OBSERVATION TELESCOPE M1908-STANDARD 


MOTOR GENERATOR M2— STANDARD 



GENERATING UNIT, Ml 



OBSERVATION TELESCOPE, Ml908 



CLINOMETER, M1912A1 


T his straight telescope is used for general 
observation purposes by the seacoast 
artillery. Two eyepieces are furnished, 
one 12 and the other 24 power. The eye¬ 
piece can be focused by turning a knurled 
knob. 

Tlie telescope is supported on a cradle- 
type fixed-pedestal mount which permits 


vertical movement of the instrument. 

A packing chest for the telescope, one 
for the mount, and a protective leather 
cover are also provided. 

Horizontal movement through a com¬ 
plete circle is also possible. The instru¬ 
ment is positioned horizontally and ver¬ 
tically by the tightening of nuts. 


TONOMETER M1912A1-STANDARD 


T he clinometer is a measuring device 
for vertical angles and is used to de¬ 
termine whether a cannon has been ele¬ 
vated to the proper angle, The standard 
clinometer is scaled in mils, being a modi¬ 
fication of the M1912, which is scaled in 
degrees. It is put into position by means 
of a clinometer rest, which is a metal plug, 
fitting firmly into the muzzle of the can¬ 


non, and has a projecting axis coinciding 
with the axis of the bore. The clinometer 
may be rotated oil this axis for cross level¬ 
ing. When the clinometer has been set at 
the desired angle of elevation, the gun is 
raised or lowered until the leveling bub¬ 
bles are centered. When this occurs the 
gun is at the correct elevation. 

References— TM 4-215; TM 9-2005. 





periscopes M2, M4A1, M6, M8A1, M9, M10— standard 
telescopes M38A2, M39A2, M40A2, M46A2, M47A2-standam> 

TELESCOPE M19A1— LIMITED STANDARD 



ABOVE—TELESCOPE, M38, M40, OR M47; BELOW— 
TELESCOPE, M38A2, M40A2, OR M47A2 


ABOVE—TELESCOPE, M39 OR M46, ASSEMBLED TO MOUNT; BELOW— 
TELESCOPE, M39A2 OR M46A2, ASSEMBLED TO MOUNT 


A periscope is designed to permit mem¬ 
bers of the tank crew, from concealed 
positions inside a tank, to observe the 
field and sight upon a target. Gun sight¬ 
ing periscopes are designed so that a tele¬ 
scope may be fitted into the right side. 
The periscope is positioned, through 
parallel gun sighting linkage with the gun 
mount, so that its line of sight moves 
with the gun. 

A periscope is approximately parallele¬ 
piped in shape. Its main components are: 
body, head, and lower elbow housing. 

The body is the framework of the 
periscope. On the front are springs for 


holding the periscope in place in the 
periscope holder. The telescope holder 
in Periscope, M2, like the bracket in 
the old type observation periscopes, fits 
into an opening in the right side of the 
body. In Periscopes, M4A1 and M8A1, 
the telescope holder is attached to the 
right inside wall of the periscope. 

The head is attached to the body by 
pins or clamps. The old type head con¬ 
sists of a vertical window through which 
light enters from the outside, a mirror, 
and a horizontal window. Periscopes now 
in production use a solid prism in the 
head instead of a mirror. This solid prism 


has been adopted because of its better 
light-transmitting powers and generally 
improved optical qualities. 

The elbow housing, attached to the 
lower part of the body, contains the same 
sighting dements as does the head, and 
prisms are now being substituted for 
mirrors. The vertical glass surface is in 
this case used for observing. A handle for 
removing the periscope from the holder 
is attached to the lower part of the 
elbow housing. 

Each periscope has a removable head, 
made of a light plastic material?' which, 
in case of a direct hit, will shatter rather 









periscopes M2, M4A1, M6, M8A1, M9, MIO 
telescopes M38A2, M39A2, M40A2, M46A2, M47A2 
telescope M19A1 

(Continued) 


than become wedged in the mount. 
Several spare heads are furnished with 
each periscope. The heads for Periscopes, 
M4, M4A1, M6, M8, M8A1, and M9, 
are interchangeable and identical. 

PERISCOPE, M2—Fitting into the right 
side of the body is the telescope holder 
adapter assembly which holds the tele¬ 
scope in position in the periscope. Pro¬ 
vision is made for longitudinal and 
lateral adjustment of the telescope by the 
rotation of two knobs attached to the 
lower part of the adapter. 

The horizontal windows of instruments 
of late manufacture are etched with cross- 
lines for rough sighting. Periscopes of 
early manufacture are equipped with an 
Instrument Light, M15. 

PERISCOPE, M4A1—This periscope is 
mounted in place in the tank by a holder 
which is assembled in the turret and is 
linked to the gun. It moves with the gun 
in elevation and direction. The head and 
elbow assembly are attached to the body 
by means of clamps which engage with 
latches on the body. The latter are 
actuated by means of eccentric assemblies 
on the body. A label, for recording data, 
such as elevation and deflection settings, 
is attached to the rear of the head. 

In the sighting control assembly of the 
periscope body are mechanisms, actuated 


by adjusting knobs, for lateral deflection 
and elevation adjustment of the telescope. 
For each type of adjustment, a total range 
of about 70 mils is possible. Scales, 
graduated in mils, surround the knobs. 

For use in night firing, provision has 
been made for illumination of the tele¬ 
scope reticle by means of Instrument 
Light, M30. To adapt the periscope for 
use with the instrument light, it has been 
provided with electrical contacts and 
an opening for the contact. In addition, 
the glass surfaces of the telescope are 
coated with a film to reduce reflection. 
This periscope replaces the M4 periscope 
which has no provision for illumination. 

PERISCOPE, M6 — This periscope is 
mounted in place in a holder which fits 
into a mount. The periscope is not linked 
to the gun, and both mount and periscope 
can be rotated completely and tilted man¬ 
ually over a w T ide field. It is like the M4A1, 
but since it is used for observation only, 
it has no telescope, holder, control as¬ 
sembly, and electrical contacts. 

PERISCOPE, M8A1—In appearance and 
construction, this periscope resembles 
the M4A1. It is different only in dimen¬ 
sions and the addition of a few mechanical 
devices. It replaces Periscope, M8, which 
has no provision for illumination. 

PERISCOPE, M9—This periscope differs 


from the M8A1 in that it lacks a tel^" 
scope and the elements connected with 
including the electrical contacts. 

PERISCOPE, MIO—This periscope 
constructed on principles entirely different 
from those previously considered, for 5L- 
is really two self-contained telescope & 
in one body which is linked with the gur* - 
There is a 1-power optical system whic?l* 
is used for firing at near targets and a 
power system for firing at distant or in" 
distinct targets. The 6-power telescope 
has a true field of view of 11° 20', a 7 min 
exit pupil, and eye relief of 29 mm. The 1~ 
power instrument has a vertical field of 
view of 8° 10', a horizontal field of vie’W 
of 42° 10', and unrestricted eye relie f- 
The 1-power telescope has an infinity 
reticle and the 6-power instrument has 
the standard antitank type reticle, grad¬ 
uated for use with the tank gun. 

STANDARD TELESCOPES—The seven 
telescopes standard for use in periscopes 
are tubular instruments producing an 
erect image. The magnification of these 
telescopes is low so that the movement of 
the telescopes will keep the movement of 
the field of view to a minimum, yet there 
is enough magnification to permit tlie 
reticle to be seen easily. Each telescop*e 
except the limited standard, M19A1, kas 
an opening for illumination of the reticle 



PERISCOPE, MSA1 PERISCOPE, M4 OR M6 
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periscopes M2, M4A1, M6, M8A1, M9, M10 
telescopes M38A2, M39A2, M40A2, M46A2, M47A2 
telescope M19A1 

(Continued) 


by means of the instrument light. The 
optical surfaces are coated with non- 
reflecting film. 

Within each group listed, the tele¬ 
scopes differ from each other only in 
reticle pattern. All reticle patterns, except 
the M19A1, however, adhere to the re¬ 
cently adopted antitank reticle pattern. 

Reference— TM 9-1608. 


TABLE "A" 


Length of tube 
Diameter of objective end 
Diameter of eyepiece end 
Diameter of exit pupil 
Effective focal length of objective 
Effective focal length of eyepiece 
Field of view 

Power. 


Telescopes, Telescope, Telescopes, M38A2, 

M39A2, M46A2 M19A1 M40A2, M47A2 

■ 8 % ins. 4^6 ins.ins. 

1 Vie ins. 1 Vi ins.. . 1 V 4 ins. 

0.875 in.0.64 in.0.75 in. 

.0.33 in.0.28 in..0.272 in. 

1.918 ins.2.193 ins. 3.156 ins. 

1.918 ins.2.193 ins.2.193 ins. 

6 . 11 -. 9 ° 

1 .8X.IX.1.44X 


STANDARD PERISCOPES AND TELESCOPES 


Periscope 

M2 

M4A1 (Substitute Standard 
Medium Tanks, M4 series) 


M 6 


M8A1 

M9 

M10 


Dimensions 

8 V 2 x 6 V 2 x 1 3 A ins. 
in 11 Vi 6 x 6 V 2 x 1 V 4 ' ns - 

11 Vie x 6 V 2 x 1 3 4 ins. 


14% x 6 V 2 x 13/4 ins. 
1 4% x 6 Y 2 x 1 % ins. 


Used With Used In 


Used For 


Telescope, M19A1 
Telescope, M38A2 
Telescope, M40A2 
Telescope, M47A2 


Telescope, M39A2 
Telescope, M46A2 

Self-Contained 

Telescopes 


Medium Tank, M3 

Medium Tanks, M4 series 

Light Tanks, M3 A 1 , M3 A3, M5, M5 A1, 

76 mm Gun Motor Carriage, T70,- Ml 8 ; 

Medium Tank M4 series (76 mm) 

Light Tanks, M3A1, M3A3, M5, M5A1 
Medium Tanks, M4 series and M4 series 
(76 mm); Heavy Tanks, M 6 , M 6 A 1 ; 3" 
Gun Motor Carriages, M10, M10A1; 
76 mm Gun Motor Carriage, Ml 8 / 90 mm 
Gun Motor Carriage, M36 
Heavy Tanks, M 6 . M 6 A 1 
Light Tanks, T9, T9E1 
75 mm Howitzer Motor Carriage, M 8 
Medium Tanks, M4 series 


Gun sighting and observation 
Gun sighting and observation 


Observation 


Gun sighting and observation 
Observation 

Gun sighting and observation 


























DIRECT-SIGHTING TELESCOPES FOR ARMORED VEHICLES 


T hese telescopes are used for the direct 
aiming of some of the weapons on 
certain tanks, gun motor carriages, and 
armored cars. The telescopes are secured 
to the respective gun mounts in such a 
way that they move with the gun in 
elevation and traverse. Therefore the 
target can be correctly sighted in reference 
to markings on the reticle of the telescope. 

Telescope, M53A1, and 
Telescope Mount, M40 

Optical Characteristics, Telescope, M53A1 


Power. .3 X 

Field of view.10° 27' 

Diameter of exit pupil.0.300 in 

Effective focal length of objective. . . . .3.447 ins. 
Effective focal length of eyepiece.2.250 ins. 


Telescope, M53A1, is an adaptation of 
Elbow Telescope, M6, to a straight, lens- 
erecting telescope. It has a characteristic 
“potato masher” or “dumb-bell’' shape. 
The reticle is of the recently adopted 
antitank pattern in which corrections 
for drift have been incorporated. The 
reticle is graduated for use with the 155 
mm H. E. Shell, M101, supercharge, MV 
2,410 feet per second. The telescope has 
an adjustable sunshade and an eyeshield 
which insures the maintenance of the 
eye distance at the point where the maxi¬ 
mum field of view is obtained. Red, 
amber, and neutral filters are provided. 

Telescope Mount, M40, is a metal 
bracket which places the telescope in the 
most convenient position for sighting and 
which is firmly fastened to the left 
trunnion of the gun so that the telescope 
moves with the gun in elevation and in 


traverse. The mount contains provisions 
for making bore-sighting adjustments of 
the telescope. 

Telescope, M71D, and 
Telescope Mount, M57 

Optical Characteristics, Telescope, M71D 

Power.5 X 

Field of view.13 

Diameter of exit pupil.6.7 mm. 

Effective focal length of objective.5.525 ins. 

Effective focal length of eyepiece 1.625 ins. 

Telescope, M71D, is a straight, lens- 
erecting telescope with provisions lor 
diopter adjustments in accordance with a 
scale reading from —2 to +2. The tele¬ 
scope contains a reticle of the standard 
antitank pattern applicable to 76 mm 
A.P. Shot, M62. Two spherical collars, 
one near the front of the telescope, and 
the other at the rear, fit the locating 
surfaces on the telescope mount. A 
locating pin in the rear collar serves to 
position the telescope correctly in the 
mount. There is a window to allow 
illumination of the reticle. A soft rubber 
eyeshield is mounted over the end of the 
eyepiece assembly. 

Telescope Mount, M57, which consists 
essentially of a mounting bracket and a 
support mechanism, is bolted to the right- 
hand side of the gun cradle. The mounting 
bracket is a casting 14 inches long and 
about 934 inches wide. It contains a 
surface for supporting the telescope tube, 
a clamp for the battery case of Instru¬ 
ment Light, M33, and a holder which 
surrounds the front mounting collar of 
the telescope. The holder includes two 



locating pads for positioning the front 
end of the telescope and a spring-loaded 
plunger to hold the telescope firmly 
against the pads. In the rear part of the 
mounting bracket is a lateral slide which 
fits into a slot in the support mechanism. 

The support mechanism consists of an 
adapter, a lateral adjusting mechanism, 
and a vertical adjusting mechanism. The 
adapter serves to mount the rear tele¬ 
scope holder and the other components 
of the support mechanism. The lateral 
adjusting mechanism is actuated by a 
screw which is turned by a micrometer 
on the left-hand side of the adapter. This 
mechanism serves to slide the adapter to 
the left and right. The amount of move¬ 
ment can be read on a scale on the rear of 
the mounting bracket. The scale is 
graduated in reference numbers closely 
approximating mils and covers 20 units 
to the left and 20 units to the right of the 
zero point. The vertical adjusting mechan¬ 
ism, operated by a micrometer at the 
bottom of the adapter, provides a means 
for raising and lowering the telescope 
through about 20 mils of elevation and 20 
mils of depression as indicated on a scale 
on the rear of the adapter. This telescope 
mount is provided with a headrest. 

TELESCOPE M76C AND TELESCOPE 
MOUNT M55. Telescope, M76C, is simi¬ 
lar to Telescope, M71D, in construction 
and appearance. Its magnification is 3 
power and the field of view is accordingly 
increased to 21°30'. It has some decided 
improvements in optical qualities and, 
like all recent telescopes, has coated 
optics. The body is slightly larger and 
heavier than the M71D Telescope, but 
the mounting rings are identical in size of 
bearing surface. Like Telescope, M71D, 
the M76C has a reticle of the standard 
antitank pattern graduated for the 76 
mm APC projectile. 

Telescope Mount, M55, is similar to 
Telescope Mount, M57. It is about an 
inch longer than the M57. The mounting 
bracket has been modified to permit bolt¬ 
ing the mount to the left hand side of the 
gun mount rather than the right side, 
as is the case with Telescope Mount, M57. 



M70 Series Telescopes 


Optical Characteristics 

Power.3 X 

Field of view.12° 19 7 

Diameter of exit pupil.0.217 in. 

Effective focal length of objective.3.75 ins. 

Effective focal length of eyepiece.1,25 ins. 


The lens-erecting telescopes of the M70 
series are identical except for the reticle 
patterns, each of which is marked with 
ranges and deflections applicable to a 
different type of ammunition. 

Each of these instruments consists 
essentially of a tube and a sleeve. A 



















DIRECT-SIGHTING TELESCOPES FOR ARMORED VEHICLES (Continued) 



collar, attached to the tube, provides a 
mounting surface. Except for the M70H, 
P and Q each telescope of the M70 
series is about 24 inches long. The length 
of the M70H has been increased to permit 
mounting the instrument on Telescope 
Mount M55 or M57. The increase in 
length is achieved by the use of an adapter 
set which attaches to the telescope tube 
between the erector lenses where the light 
rays are parallel. Thus there is no effect 
on the optical characteristics of the 
telescope. 

The objective end of the M70 type of 
telescope is made as small as possible so 
that only a small hole is needed in the 
armor plate. A rubber shield is fitted on 
the eyepiece end. All these instruments 
are provided with red, amber, and 
neutral filters. 

The M70 series of telescopes consists of 
the M51 type of telescope, utilizing im¬ 
proved types of glass, and with reticles of 
the recently adopted antitank pattern in 
place of the Armored Force type reticles 
used in the telescopes which have been 
reduced to Limited Standard classifica¬ 
tion. 


Instrument lights are provided for all 
these telescopes. Instrument Light, M32, 
is used with the M70 type of telescope 
having the binocular eyeshield, and 
Instrument Light, M39C, is used with 
such telescopes equipped with the mon¬ 
ocular type of eyeshield. 

TELESCOPES, M51, M$4, M55, M56A1 

—In appearance, these telescopes re¬ 
semble those of the M70 series. They 
contain the Armored Force Reticle in¬ 
stead of the recently adopted antitank 
reticle. Telescopes, MSI, M55, and 
M56A1, are identical with the M70 type 
except in the type of reticle and optical 
glass. Telescope, M54, possesses slightly 
different optical characteristics. All these 
telescopes are to be replaced by M70 
type instruments whenever they are 
turned over to Ordnance personnel for 
adjustment. 

References: FCDD-35, Notes on 
Materiel—Telescopes T92, T92E1, and 
T92E2; FCDD-43, Notes on Materiel- 
Telescope Mount, T85; FCDD-47, Notes 
on Materiel-Telescope Mount, T82. 



TELESCOPE MOUNT, M40 





TELESCOPE MOUNT, M55 


Telescope 

Telescope 

Mount 

Reticle 

Illuminated 

By Instrument 
Light 

Used In 

Used With 

M53A1-S 

M40-S 

Ml 7 

155 mm Gun Motor Carriage, Ml 2 

155 mm Gun, Ml 91 8A1, 155 mm H.E. shell. 
Ml 01, supercharge, MV 2,410 f/s 

M70C-S [ 
M56A1-LS) 

Component of vehicle 

M32 or M39C 

75 mm Howitzer Motor Carriage, MB 

j 75 mm Howitzer, Ml A1, 75 mm H.E. shell, 

{ M48, charge IV, MV 1,250 f/s 

M70D-S ) 
M54-LS ( 

M70F-S ) 
M55L-S ( 

Component of vehicle 

Component of vehicle 

M32 or M39C 

M32 or M39C 

Light Tanks M3A3 and M5A1, Light 
Armored Car, M8 

Medium Tanks, M4 series 

37 mm Gun, M6; 37 mm A.P. Shot, M51 

75 mm Gun, M3,- 75 mm A.P. Shot, M61 

M70G-S 

Component of vehicle 

M32 or M39C 

3" Gun Motor Carriages, Ml 0 and M10A1 

3" Gun, M7,- 3" A.P. Shot, M62 

M51-LS 

Component of vehicle 

M29 

3" Gun Motor Carriages, Ml 0 and Ml 0A1 

3" Gun, M7 ; V A.P. Shot, M62 

M71D (S) 

M57 

M33 

Medium Tanks, M4 series, 76 mm 

76 mm Gun, Ml76 mm APC Projectile, M62, 
(1 mil jump) 

M70H (LS) 

M51 

M32 

Medium Tanks, M4 series, 76 mm 

76 mm Gun, Ml76 mm APC Projectile, M62 

M76C (S) 

M55 

M33 

76 mm Gun Motor Carriage, Ml 8 

76 mm Gun, Ml ; 76 mm APC Projectile, M62 

M70H (LS) 

M55 

M32 

i r r* 

76 mm Gun Motor Carriage, Ml 8 

76 mm Gun, Ml / 76 mm APC Projectile, M62 


UNCLASSIFIED 
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PANORAMIC TELESCOPE M12A5-STANDARD 
TELESCOPE MOUNT M44-STANDARD 


G un and howitzer motor carriages are 
self-propelled artillery, and therefore 
their sighting and fire control require¬ 
ments in some cases resemble more 
closely those of Field Artillery weapons 
than those of tanks. The 75 mm Howitzer 
Motor Carriage, M8, is provided with an 
observation periscope, a direct-sighting 


telescope of the M70 series, and, for laying 
the gun in both elevation and traverse in 
indirect fire, a Panoramic Telescope, 
M12A5, and Telescope Mount, M44. 

PANORAMIC TELESCOPE, M12A5 — 

This differs from the other panoramic 
telescopes of the M12 series in that it has 


a special reticle for the 75 mm H.E. 
shell, M48, as used in the howitzer motor 
carriage. It is a grid-type reticle, grad¬ 
uated for ranges up to 1,600 yards and 
for deflections of 40 mils to the left and 
to the right. 

TELESCOPE MOUNT, M44—This 
mount, which is located on the right-hand 
side of the gun mount, serves to position 
the telescope so that the eyepiece is 
parallel to the bore of the gun. To secure 
parallel movement of the telescope mount 
with the gun in traverse, the mount is 
bolted to the right side of the gun mount 
above and behind the trunnions. The 
telescope possesses no azimuth-compen¬ 
sating elements, to permit accurate firing 
with the trunnions out of level, because 
there is no space on the mount for these 
elements. Cross-leveling of the gun par¬ 
tially solves this problem. 

In order that the howitzer may also be 
laid in elevation by means of the pano¬ 
ramic telescope, there is an elevation 
linkage which is bolted to the right-hand 
side of the cradle. Through this linkage, 
movement of the gun in elevation from 
— 175 mils to +750 mils is transmitted 
to the telescope mount and indicated on 
an elevation scale. There is also an 
attached range drum scaled in yards. 


AZIMUTH INDICATOR, M20—STAND¬ 
ARD —This instrument is used for in¬ 
direct laying of tank guns in azimuth. It 
is standard equipment for the Gun Motor 
Carriages, MlO, MlOAl, M18, and T71; 
Light Tank, T24; Medium Tanks, M4 
series; including those with the 76 mm 
gun; and Medium Tanks, T23E3, T25E1, 
and T26E1. It consists of a mounting 
bracket, a circular azimuth scale and a 
micrometer, pointers to indicate the read¬ 
ings of the scale and micrometer, and a 
lighting system. 

The mounting bracket serves as a 
support for the instrument and contains 
the mechanism by which the pointers are 
geared to the turret ring. The azimuth 
scale is graduated in mils at 100-mil 


w s 



AZIMUTH INDICATOR M20— STANDARD 



AZIMUTH INDICATOR, Ml8 AZIMUTH INDICATOR, Ml9—TOP VIEW 
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AZIMUTH INDICATOR M20 (Continued) 

intervals from 0 to 32 in two consecutive 
semicircles. Around the edge of the azi¬ 
muth scale is the micrometer scale grad¬ 
uated at I-mil intervals from 0 to 100. 
Both scales are read in counterclockwise 
direction. The third pointer beneath the 
azimuth pointers indicates 0 when the gun 
on the vehicle is pointing straight ahead. 
As the turret is rotated, the pointers 
move concurrently to indicate the azi¬ 
muth of the gun. 

Azimuth Indicator, M20, is standard 
for production, superseding the Ml8 and 


Ml9. Originally the Azimuth Indicator, 
M18, was designed for use with Gun 
Motor Carriages, while the M19 was 
designed for tank use. The Azimuth 
Indicator, M20, has been designed as an 
improvement over the M18 and M19 and 
is to be used with both gun motor car¬ 
riages and tanks. Its improvements over 
the Ml8 and M19 include a dust and 
moisture seal, new pointers for microm¬ 
eter and scale, a new raised dial read¬ 
ing counterclockwise instead of clock¬ 
wise, and a gunner’s aid. This is an 


additional dial which permits the gunner 
to apply azimuth corrections directly to 
the indicator, thereby obtaining a ‘‘new 
zero.” 

Azimuth Indicator, MI8, differs from 
the Ml9 chiefly in the graduations of the 
azimuth scale. The Ml8 is graduated in 
a clockwise direction from 0 to 3,200 in 
two semicircles, while the M19 is grad¬ 
uated from 0 to 6,400. There is also a 
slight difference in the mounting arrange¬ 
ments of the two instruments. 


ELEVATION QUADRANT M9— STANDARD 


E levation Quadrant, M9, is used for the indirect laying of 
tank guns in elevation. It is standard fire control equipment 
for Light Tank, T24, Medium Tanks, M4, including those with 
a 76 mm gun, and Medium Tanks T23E3, T25, and T26. 
Heavy Tanks, MG and M6A1, and Gun Motor Carriages, M10, 
MlOAl, M18, and T71. The adoption of this instrument has 
eliminated the necessity for the gunner’s quadrant, which is 
inconvenient for use in a tank. 

The instrument, contained in a metal casting, has an eleva¬ 
tion mechanism, scale, and micrometer. The unit is screwed 
firmly to a mounting bracket shaped to fit the mounting 
surface of the tank gun mount. It is installed on the gunner’s 
side of the mount, in a position convenient for use by him. 

The elevation quadrant proper contains a level vial and an 
index and is driven by a worm mechanism. The worm knob 
contains a micrometer scale which measures 100 mils at 1-mil 
intervals. As the worm knob is turned, it moves the quadrant 
and the index along a scale measuring from 200 mils depression 
to 600 mils elevation until the desired elevation or depression 
has been set to the correct 100-mil indication. By turning the 
micrometer scale further, the exact elevation or depression in 
mils may be set in. When the actual elevation or depression of 
the gun corresponds with the setting indicated on the scale and 
micrometer, the level bubble is centered. 



ELEVATION QUADRANT, M9 

Instrument Light, M30, is provided for illumination of the 
scales at night. 


SIGHT M6-STANDARD 

S ight, M6, is the complete sighting 
equipment for the Half Track 81 mm 
Mortar Carriers, M4 and M21, and is 
used for laying the mortar in elevation 
and in traverse. The instrument is a 
modification of Sight, ML The major 
difference between Sights, M4 and MC, 
is that, for the 300-mil deflection mech¬ 
anism of the M4, there has been sub¬ 
stituted a 6,400-mil azimuth circle, thus 
permitting full utilization of the wider 
traverse of the mortar when mounted in 
the mortar carrier. With the aim of 
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expediting production, a certain amount 
of ease of operation has been sacrificed 
by the omission of an azimuth worm 
throwout device from the instrument. 

The cross level incorporated in the M4 
sight has been eliminated from the MO 
because there is a satisfactory level on 
the yoke of the bipod which supports the 
mortar. The vertical crosshair on the 
reticle of the collimator sight is also 
eliminated. 

Carrying Case, M46, is provided for 
this sight. 



SIGHT, M6 


FIRE CONTROL 
ANTI AIRCRAFT ARTILLERY 




ELBOW TELESCOPES M24A1, M25A1, N126A1— STANDARD 
TELESCOPE MOUNTS M26, M27, M28, M54— STANDARD 
M46, IW47— SUBSTITUTE STANDARD 



ELBOW TELESCOPE, M24 (M24A1 HAS LIGHTING WINDOW) 



ELBOW TELESCOPE, M25, AND TELESCOPE MOUNT, M27 


T hese elbow telescopes and mounts are 
standard on-carriage equipment for 3 
inch and 90 mm antiaircraft gun car¬ 
riages for direct fire sighting against 
mechanized land or sea targets. They are 
operated by the azimuth and elevation 
trackers of the gun crew independently of 
the regular antiaircraft fire control system. 
The three telescopes are identical in 
construction and optical characteristics, 
being 3-power, erect-image instruments 
with a field of view of 13° 20 '. Their only 
differences are in the reticle patterns. 
Since the M24A1 is designed for aiming 



TELESCOPE MOUNT, M26 


unclassified 


Elbow 
Telescope 
M24A1 
M25A1 
M24A1 
M26A1 
M24A1 
M26A1 

in azimuth, it has a horizontal reticle 
scale graduated in mils lead. The M25A1 
and M26A1, being used for aiming in 
elevation, have reticles marked to indi¬ 
cate ranges in yards for specific ammuni¬ 
tion. They have a series of horizontal 



ELBOW TELESCOPE, M26, AND 
TELESCOPE MOUNT, M54, 
INSTALLED ON GUN CARRIAGE 


Purpose 

Azimuth 
Elevation 
Azimuth 
Elevation 
Azimuth 
Elevation 

range lines with the normal line on the 
horizontal axis of the reticle. 

Each telescope has a lighting window, 
so that the reticle may be illuminated by 
means of Instrument Light, M36. 

The Telescope Mounts, M26 and M28, 



ELBOW TELESCOPE, M26, AND 
TELESCOPE MOUNT, M46 


Telescope 

Mount 

Gun Mount 

Position of 
Instrument 
on Gun 

M26 

3* AA Gun Mount, M2A2. 

Left side 

M27 

3" AA Gun Mount, M2A2. 

Right side 

M28 

90 mm A A Gun Mount, Ml A1 

Left side 

M54 

90 mm A A Gun Mount, Ml A1 

Right side 

M47 (S. S.) 

90 mm AA Gun Mount, M3 

Left side 

M46 (S. S.) 

90 mm AA Gun Mount, M3 

Right side 
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ELBOW TELESCOPES M24A1, M25A1, M26A1 

TELESCOPE MOUNTS M26, M27, M28, M54-M46, M47 (Continued) 


are attached to the left side of the top 
carriage above the azimuth handwheels 
and they rotate only in azimuth with the 
respective guns. The mounting brackets 
of the two mounts are differently shaped 
in order to fit the mounting surfaces of 
the particular gun. 

Telescope Mount, M27, is mounted on 
the right-hand side of the gun cradle in 
front of the right trunnion, thus rotating 
with the gun in elevation as well as in 
azimuth. It is similar to the M26 and 


M28 mount except that the bracket is 
fastened to the right side of the gun w r ith 
the spindle in an inverted position and 
the elevation adjustment is made by 
screwdriver instead of by means of an 
elevation worm knob. 

Telescope Mount, M54, is mounted on 
the right-hand side of the gun cradle 
at the rear of the elevation indicator. It 
performs the same functions as does the 
Mount, M27, but differs in construc¬ 
tional details so that it can be mounted 


on a different weapon in a different 
location. It supersedes the now obsolete 
Mount, M29, which was found to be 
unsatisfactory because, when the gun 
was elevated, the eyepiece soon went 
beyond the gunner’s reach. 

The substitute standard Telescope 
Mounts, M46 and M47, are similar to 
the standard mounts, with only such 
modifications as are necessary for use on 
different materiel. 

References —TM 9-370; TM 9-1600. 


ELBOW TELESCOPE M6A1-STANDARD 
TELESCOPE MOUNTS M52C, M52D-STANDARD 


E lbow Telescope, M6A1, and the 
Telescope Mounts, M52C and M52D, 
comprise the azimuth sighting equipment 
for Case II pointing of the guns of a 
fixed anti-motor-torpedo-boat battery, 
consisting of four 90 mm Guns, Ml, two 
on Mounts, MlAl, and two on Mounts, 
M3. 

ELBOW TELESCOPE, M6A1— This is 
an 8-power instrument with a field of 
view of 8° 45'. The reticle pattern con¬ 
sists of a single vertical line through the 
center. The telescope has facilities for 
diopter-setting adjustments, and has 
clear, red, neutral, and amber filters, any 
one of which may be inserted in place by 
the turning of a filter selection knob. A 
socket in front of the eyeshield provides 
connection for a lamp which illuminates 
the reticle. 

TELESCOPE MOUNTS, M52C AND 
M52D —Telescope Mount, M52C, is used 
on each of the two 90 mm Gun Mounts, 
M3, and Telescope Mount, M52D, is 
used on each of the tw T o 90 mm Gun 
Mounts, MlAl. The mounts are identical 
except in having slightly different types 
of braces to fit the mounting surface of 
different materiel. 

The mount is fastened to the left side 
of the gun carriage so that telescope and 
mount move with the weapon in traverse. 
The telescope is secured to the upper part 
of the mount which can be moved to the 


left and right for a setting of plus or 
minus 7° deflection with 10° as normal. 
Deflections are set in by turning a microm¬ 
eter knob, which is located opposite the 
micrometer drum on the worm gear. The 
deflection scale is graduated in degrees, 
from 3° to 17°, and the micrometer drum 
in hundredths of a degree. A knob in 
front of the micrometer knob is provided 
for moving the telescope in elevation, 
independently of the movement of the 
gun, thus permitting the making of 
adjustments. 

Indexes are provided on the deflection 
scale and the micrometer drum. By 



ELBOW TELESCOPE, M6A1 


movement of these indexes, the instru¬ 
ment can be aligned correctly. 

Illumination of the telescope reticle and 
the deflection scale and micrometer drum 
is provided by means of a 6-8 volt source 
brought to the mount from the trouble 
light outlet on the gun junction box. 

To insure that the mount holds the 
telescope firmly in place when the gun 
is fired, two braces have been installed. 
One attaches the pivot point of the tele¬ 
scope mount to the azimuth indicator 
bracket and the other connects the left 
rear bolt of the telescope mount to the 
gun junction box. 



TELESCOPE MOUNT, M52—WITHOUT BRACES 
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SIGHTING SYSTEMS MS, M6, M7— STANDARD 



SIGHTING SYSTEM, M5, ON 37 mm CARRIAGE, M3A1 


T hese sighting systems are mounted on 
antiaircraft gun carriages to provide 
for direct sighting of the guns against 
ground or naval targets or against aerial 
targets under emergency conditions when 
the remote control system is not in 
operation. 

SIGHTING SYSTEM, Ms— This sight¬ 
ing system is mounted on the 37 mm 
Antiaircraft Gun Carriage, M3A1. For¬ 
merly it was also used with the 37 mm 
gun on Combination Gun Motor Car¬ 
riage, M15A.1, hut the M5 is now obsolete 
for this installation, having been super¬ 
seded by Computing Sight, M14. It con¬ 
sists of two 1-power telescopes, the 
necessary supports, and lighting equip¬ 
ment for illumination of the telescope 
reticles. 

Telescope, M7, mounted on the left 
side of the carriage, is used for tracking 
in azimuth, and Telescope, M64, mounted 
on the right side, is used for tracking in 
elevation. Each telescope is attached to 
the top carriage and the cradle so that it 
moves with the gun in both azimuth and 
elevation. 

The telescopes are identical except for 
reticle pattern. The M'7 has a. continuous 
vertical line and a horizontal crossline 
broken at the center. The operator of the 
azimuth handwheel keeps the vertical 
line on the target. 

Telescope, M64, 


line and a continuous horizontal line 
which must be kept constantly on the 
aerial target. Below the horizontal line 
are four horizontal range lines for use in 
sighting land or naval targets. 

Ring sights are used as auxiliary sights 
when the telescopes are not in working 
order due to fogging of the lenses or 
clogging of the telescope with sand or 
dirt. When the mount is rocked by recoil, 
the target is often kept in view more 
easily through use of the ring sights. 

The azimuth ring sight is damped over 
Telescope, M7. It consists of a rear 
clement in the form of an aperture Y% inch 
in diameter, and a front element made up 
of a large ring 2 inches in diameter with 
a wire on its vertical diameter. 

The elevation ring sight is used on 
Telescope, M04, for emergency tracking 
in elevation. It differs from the azimuth 
sight only in that the crosswire of the 
front sight is on the horizontal diameter. 

The vertical and lateral deflection dials 
serve to move the telescopes to account 
for deflections. Both lateral and vertical 
deflections are set in by moving the same 
knob. The deflection knob is rotated for 
setting lateral deflections and is elevated 
or depressed for setting in vertical de¬ 
flections. A lateral and a vertical deflec¬ 
tion scale indicate the amount of deflec¬ 
tions set in. Each scale can indicate 400 
mils deflection in either direction. 


SIGHTING SYSTEM, M6 This is a re¬ 
design of Sighting System, M5, to fit the 
top carriage used on the Multiple Gun 
Motor Carriage, Ml5. It consists of the 
same telescopes—M7 and M04, with the 
ring sights, vertical and lateral deflection 
mechanisms operated similarly by rota¬ 
ting or elevating and depressing a single 
lever, lighting equipment, and a slightly 
different mounting arrangement. 

SIGHTING SYSTEM, M7— This sight¬ 
ing system is mounted on the 90 mm 
Antiaircraft Gun Carriage, M2, and is 
used only in direct sighting against 
mechanized targets. It consists of two 
3-power Telescopes, MOO, and the neces¬ 
sary supports and linkages. 

One of the telescopes is mounted on the 
left-hand side of the gun in front of the 
trunnion, and the second is similarly 
located on the right-hand side of the gun. 
The left-hand telescope is used by the 
azimuth tracker and the right-hand 
telescope is used by the elevation tracker. 

Both telescopes move with the gun in 
traverse through 360 and in elevation 
and depression from — 175 mils to +270 
mils. When the gun has been elevated 
to about 15° each telescope is released 
from elevation linkage by means of a 
guide and roller mechanism. When the 
gun has been depressed until it has again 
reached an elevation of about 15°, the 
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SIGHTING SYSTEMS M5, M6, M7 (Continued) 



SIGHTING SYSTEM, M6 TELESCOPE, M60, USED IN SIGHTING SYSTEM, M7 


rollers are guided into the groove in the 
guide and the telescopes again follow the 
gun in elevation and depression. 

Telescope, M60, which has a field of 
view of 13° 25', is a peri scop ic-type 
instrument with the line of sighting about 
12 inches higher than the line of viewing 
in order that the objective end may clear 
the top of the shield. The telescope is 
fitted with two reticles, a fixed reticle 
marking ranges from 0 to 3,000 yards 
at 500 yard-intervals, and a movable 
reticle marking 50 mils of deflection to 
the left and to the right of the center. 

By turning the range-setting knob, which 
is located in front of the eyepiece of the 
telescope, the deflection scale can be 
moved opposite the desired range gradua¬ 
tion of the fixed reticle. 

The telescope is provided with a sun¬ 
shade and red, amber, and neutral filters, 
any one of which can be inserted into the 
end of the eyepiece after unscrewing the 
knurled eye-shield adapter. 

Each telescope is supported on a 
mount. The mounts differ only in that 
the azimuth mount has a elevating knob 
by which the line of sight of the telescope 
can be elevated or depressed through a 
limited angle. 

References —TM 9-708; Notes on 
Materiel—Frankford Arsenal—Sighting 
System, M5. sighting system, M6, in multiple gun motor carriage, mis 
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COMPUTING SIGHT, M7, HAS BEEN MODIFIED BY THE ADDITION OF 400-MILE COMPUTING SIGHT, M14, HAS BEEN MODIFIED BY THE ADDITION OF 
SPEED RINGS ON THE FORWARD AREA SIGHTS AND BY THE PROVISION OF FORWARD AREA SIGHTS AND SPEED-RING SIGHTS AS ON THE M7-TYPE 
SPEED-RING SIGHTS TO BE CLAMPED OVER THE TELESCOPES COMPUTING SIGHTS 


T hese computing sights are mechanical 
devices for use in direct pointing of an 
antiaircraft gun when the director or 
remote control system is out of order and 
when it is necessary to open lire so 
quickly that the automatic lire control 
instruments cannot be set up. The in¬ 
strument computes the lateral and ver¬ 
tical leads and displaces the tracking 
telescopes so that when the trackers are 
sighting’ directly on the target, leads are 
applied. Since the telescopes move with 
the gun in elevation and traverse, the gun 
is aimed at the predicted position of the 
target when the crosshairs of telescope 
reticles arc superimposed on target. 

COMPUTING SIGHT, M7A2 This com 
puting sight consists essentially of the 
computing mechanism, two tracking tele¬ 
scopes connected by parallel linkages and 
mounted on a support bar, and a flexible 
shaft which transmits the azimuth to the 
computing mechanism. Provision for bore¬ 
sighting and dry-cell operated lighting 
devices for illuminating telescope reticles 
are also a part of this sight. 

The computing mechanism, which is 
located on the azimuth side of the gun, 
contains mechanisms by which the di¬ 
rection and the speed of the target are 
set in. Direction is set in by an arrow 
which is rotated until it is parallel to the 
target course and points in the same di¬ 
rection as the target. Speed is set in by 
turning a handwheel on the computing 
mechanism. Both of these movements are 
transmitted to the sights in the form of 
deflections by means of a linkage. Eleva¬ 
tion effect on superelevation is automat¬ 
ically applied by means of another shaft 
which, as the telescope is elevated or de¬ 
pressed, displaces the telescope in super¬ 
elevation to the proper degree. 

Since the settings in the computing 
mechanism arc based on estimates, they 
may not be correct as first applied. Ad¬ 
justment of the estimates is made by the 
observation of tracers. The direction-of- 
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course setting is adjusted so that tracers 
pass through the projected course. Speed 
setting is adjusted so that tracers pass 
through the target. 

The azimuth-tracking telescope, 
mounted oil the right-hand side of the 
gun, and the elevation-tracking telescope, 
mounted on the left-hand side of the 
gun, are identical. They are designated 
M7 and each contains a crosshair reticle. 
Formerly Telescope, M7, 'was used only 
for azimuth tracking and the M74 was 
supplied for elevation tracking. The M74 
was identical to the M7, except for reticle 
pattern. In addition to the crosshairs for 
the tracking of aerial targets, the reticle 
of Telescope, M74, had horizontal range 
lines covering ranges up to 1,700 yards. 
This part of the reticle was used only 
when the weapon w r as employed as an 
antitank gun. In such cases, the tele¬ 
scopes of the computing sights were used 
without the computing mechanism. Since 
these range lines were very confusing to 
aerial trackers, Telescope, M74, was made 
obsolete and replaced by the M7. 

There are circumstances in which Tele¬ 
scopes, M7, do not perform satisfactorily. 
It has recently been required that the 
ring sights used in Sighting Systems, M5 
and M6, be provided for emergency use on 
Computing Sights, M7, M 7A1, M7A2, 
and Mi l. One is clamped to the crossbar 
adjacent to the azimuth tracking tele¬ 
scope and the other to the crossbar ad¬ 
jacent to elevation tracking telescope. 

In addition to the basic elements of 
Computing Sight, M7, two additional 
devices are mounted on each side of the 
gun to provide optional methods for 
pointing the gun when the straight tele¬ 
scope cannot be used. A collimator type 
of sight is mounted on each straight tele¬ 
scope. For use when the computing sight 
is inoperative, removable forward area 
sights are also provided. 

The rear element is a small aperture, 
and the forward element is a cartwheel 


type of sight with concentric speed rings 
for 100, 200, 300, arid 400 miles per hour. 
Between the 100 miles-per-hour and the 
400 miles-per-hour speed rings are twelve 
radial clock hour wires. Within the 100- 
mile speed ring are horizontal and ver¬ 
tical crosswires only. The vertical cross- 
wire has notches applicable to anti¬ 
mechanized targets crossing at a range of 
500 yards and at 20 miles per hour. 

COMPUTING SIGHT, M7A1—This is a 
less satisfactory instrument than the 
M7A2. While the M7A2 has an improved 
gear box, using a differential, and result¬ 
ing in the course arrow control handwheel 
remaining stationary, the M7A1 has a 
gear box with a slip clutch. Thus the 
handwheel rotates while the gun mount 
is traversed. With the M7A1, it is more 
difficult to adjust the course arrow, and 
the settings are less accurate. 

COMPUTING SIGHT, M7—This is an 
older version of the M7A1. It has a 
smaller course handwheel and the linkage 
used to keep the axis of the course arrow 
vertical is in a different position. 

COMPUTING SIGHT, M14 (T55) — This 

computing sight is standard for use on 
Multiple Gun Motor Carriage, M15A1, 
which mounts a 37 mm antiaircraft gun 
and two cal. .50 machine guns. It per¬ 
forms the same functions as the M7-type 
computing sights, but has a different 
type of computing mechanism. The latter 
is located below the center part ot the 
mounting bracket. 

This instrument is also Standard tor 
use with Comhination Gun Mount, M54 • 
The latter is a modification of Combina¬ 
tion Gun Mount M54, which is a com¬ 
ponent of Combination Gun Motor ar 
riage, M15A1. Combination Gun Mount, 
M54C, is mounted on railway cars or 
protection of railway equipment. 

R E f E r E X c e s -Frankford Ar s e n a I 
Notes on Materiel, FCDD-55, Computing 
Sight, Too. 


0 12 








HEIGHT FINDERS M1A2— STANDARD— Nil, M2— LIMITED STANDARD 



HEIGHT FINDER, Ml 


lated to the range, and range may be read 
directly from a properly calibrated scale. 

The height finder proper consists of 
two telescopic systems, one for each eye. 
Each telescope has an objective, erecting 
lenses, reticle, eyepiece, and other optical 
components. By changing the position of 
the erecting lenses, the magnification can 
be changed from 12 power to 24 power. 
Diopter settings and interpupillary dis¬ 
tance of the eyepiece are adjustable, and 


the tripod. Metal carrying cases are pro¬ 
vided for each of these components. 

The height finder is fundamentally a 
13% foot stereoscopic range finder which 
converts the slant range to altitude. By 
means of measuring wedges, the image of 
the target is moved in space until it 
appears to have the same stereoscopic 
relief as the reticle in the instrument. 
The amount of movement of the wedges 
necessary to produce this result is re¬ 


A height finder is primarily used to 
determine the slant range or the 
altitude of enemy airplanes, and to 
transmit the resulting data to the 
director. The instrument may also be 
used for the spotting of antiaircraft fire. 
Recently the standard height finder also 
has been adopted as the standard range 
finder for use in seacoast artillery bat¬ 
teries. The complete instrument includes 
the height finder proper, the cradle, and 










height finders M1A2 — Ml, M2 (Continued) 


various filters are provided for use 
against haze, glare and camouflaged 
targets. An internal adjustment mechan¬ 
ism provides an artificial target at a 
known range against which the instru¬ 
ment may be calibrated. 

The objectives, reticles, and erecting 
lenses are mounted in a rigid tube known 
as the optical tube. This tube, the 
measuring wedges, internal adjuster mech¬ 
anism, and end reflectors are mounted in 
and protected by a double-walled body 
tube. 

The wedge mechanism for determining 
range or altitude is contained in the 
right-hand telescope system. The measur¬ 
ing scale is calibrated from 550 to 50,000 
yards, and indicates either range or 
height according to the position of the 
range-height lever. 

The outer tube is covered with a layer 
of heat-insulating material and a layer of 
canvas, to minimize temperature changes. 
The instrument is tightly sealed and 
filled with dry helium at approximately 1 
pound per square inch pressure, to re¬ 
duce errors due to unequal heating of the 
various parts. Since helium has a low 
index of refraction, its use reduces 
stratification. 

Mounted on the outer tube are two 
8-power Elbow Telescopes, M7, one used 


for tracking the target in azimuth, the 
other for tracking in elevation. 

CRADLE The cradle supports the 
height finder proper and contains the 
mechanisms by which the instrument may 
be elevated and traversed. On it are 
mounted the mechanisms for receiving 
and transmitting azimuth, altitude or 
height, and elevation data. 

Various electrical units are contained 
in the cradle for power supply, data 
transmission, and illumination of reticles, 
scales, and the internal adjustment 
mechanism. 

Level vials are provided on the cradle 
for leveling the instrument. 

TRIPOD The tripod serves as a firm 
support for the cradle and the height 
finder. Leveling is performed by inde¬ 
pendent adjustment of each tripod leg. 

EQUIPMENT ~A cylindrical metal car¬ 
rying case is provided for the height 
finder proper and includes a shock-proof 
carriage which facilitates sliding the 
height finder proper in or out. Both the 
cradle and tripod have individual packing 
cases. Spare parts and tools are kept in 
the cradle and tripod cases. 

The instrument is also provided with 
an electrically heated cover to permit 
operation at very low temperature, and 
to maintain an even overall temperature. 


A canvas sunshade, covering the height 
finder proper, is provided to keep the 
instrument from becoming uneven in 
temperature. 

Among other equipment provided with 
each height finder are end-window dia¬ 
phragms with slot openings. The use of 
these diaphragms decreases the number 
of rays of light entering the instrument 
and intersecting the reticle plane at 
different points. Thus the possibility of 
blurring the target image is lessened and 
the accuracy of the observer’s readings 
is increased, 

HEIGHT FINDER, Ml A2—STANDARD 

This instrument, is the Height Finder, 
Ml, with a number of modifications de¬ 
signed chiefly for improving the optical 
parts of the height finder, for strengthen¬ 
ing the mechanical construction of the 
instrument, aud for facilitating the opera¬ 
tion, adjustment, and transport of the 
height finder. 

HEIGHT FINDER, Ml AND M2—LIMITED 
STANDARD AH of the height finders 
which have been procured are either the 
Ml or M2. The Height Finder, M2 
operates on the same principles as the 
Ml, but differs in construction, and weighs 
200 pounds more than the Ml. 

R iofe rexces— FM 4-110; T\I 9 1023; 
TM 9- 2005 v. 0; TM 9-2623. 


RANGE indicator MK. 1-standard 


R ange Indicator, Mk. I, is a simply constructed, but accurate, 
nonoptical, stadia-type range finder, used to measure quickly 
the slant range to various enemy aircraft. The instrument has 
the appearance of a small hand-mirror with a two-inch circular 
opening in the center. The wide rirri is divided into quadrants 
which are marked off in ranges for designated airplanes with 
wing spans of 45 feet, 60 feet, 75 feet, and 90 feet respectively. 
Through the center opening are seen two parallel wires. One 
is fixed along the diameter of the circle. The position of the 
second parallel wire may be changed by revolving a narrow 
circular rim around the edge of the opening. A clockwise move¬ 
ment of the rim serves to shorten the distance between the two 
parallel wires and a counter-clockwise movement spreads them 
farther apart. 

The indicator is suspended around the observer’s neck by a 
lanyard which insures that the instrument is 24 inches from his 
eyes when held outward and stretched tightly. The wires are 
adjusted to indicate the maximum range of the gun and am¬ 
munition used, and the type of airplane observed. When the 
wing span of the airplane can be measured between the wires, 
the gunner may open fire. 



UNCLASSIFIED 
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HELIUM FILLING KITS M6A1, M8— STANDARD 


T hese kits contain material and equipment 
necessary for charging a height finder with 
helium and for checking the purity of the helium 
filling. 

HELIUM FILLING KIT, M6A1—This kit is stand¬ 
ard for use by Ordnance personnel. It consists of a 
helium purity indicator (katharometer), a helium 
pressure regulator, 3 brass connectors, two 6-foot 
lengths of %6-inch rubber hose, a small screws 
driver, a wrench, and printed instructions. 

HELIUM FILLING KIT, M8—This kit is used 
only in filling the height finder and not for 
checking the helium purity. It is standard for use 
by antiaircraft personnel who check on the 
degree of purity of helium by a method not 
requiring a katharometer. The M8 differs from 
the M6A1 only in the fact that the helium purity 
indicator has been eliminated. 


STEREOSCOPIC TESTER 

MIAI-standard 

T his instrument is used to test and train stereo¬ 
scopic vision. Through its use it is possible to 
determine whether a man’s stereoscopic vision 
is satisfactory enough to fit him for work as a 
stereoscopic range- or height-finder operator or 
a spotter. It is also useful for strengthening and 
exercising the eyes. 

The stereoscopic tester is a table model stereo¬ 
scope with a calibrated shaft, a slide holder and 
slides with an electric lighting arrangement. There 
are two series of slides, the first of which, known 
as the D.B. series, provides a means for testing 
visual acuity, muscular balance, astigmatism, 
fusion, color blindness and, to a certain extent, 
stereo-acuity. The second series of slides, the 
D.C. series, is usually given only to those who 
successfully pass the first tests. This series is used 
for the testing and training of stereo-acuity. The 
results are measured in percentage of stereopsis. 

In addition, there is a target slide which demon¬ 
strates and tests the making of stereoscopic 
contact for practice in using stereoscopic range 
and height finders. It is provided with a reticle 
which has an image of an airplane, and a slide 
with a similar image. By turning a knob, the two 
images can be made to fuse in depth to indicate 
comparative accuracy of stereoscopic vision. 

References— TM 9-2005, v. 5; TM 9-2653. 
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STEREOSCOPIC TESTER, MIA I, WITH SLIDE 




STEREOSCOPIC TRAINER M7— STANDARD 



STEREOSCOPIC TRAINER, M7 


T he stereoscopic trainer is an instrument 
designed principally for training opera¬ 
tors of stereoscopic height and range 
finders in making stereoscopic contact. It 
can also be used in training operators of 
coincidence type range finders in bringing 
target images into coincidence. In addi¬ 
tion, the instrument is a valuable means 
of exercising the eyes and testing vision. 

The trainer is a table model stereo¬ 
scope, of cylindrical shape, with dimen¬ 
sions similar to those of the central 
portion of the standard height finder. In 
use, the trainer, in the lower part of its 
carrying case, is placed on a sturdy table 
heavy enough to bear its weight, which is 
more than 100 pounds. 

Stereoscopic Trainer, M7, requires two 
operators—an instructor and a student. 
The instructor stands at the left-hand end 
of the trainer and all the parts of the 
instrument which he must operate are on 
that end. There is a target turret knob, 
which is turned to select any one of four 
target images. A reticle turret knob is 
used to select either of two reticle patterns 
or a semihalf-wave plate. The first reticle 
pattern simulates the standard height 
finder reticle pattern when viewed at 12 X 
magnification. The second is the same 
pattern as it appears at 24 X magnifica¬ 
tion. The third choice is a circular plate 
which covers one half of the image field 
with a sernihalf-wave plate permitting 
the use of the trainer in split field coin¬ 
cidence training. The instructor can also 
make use of an elevation and an azimuth 
tracking cam knob. Either of these may 
be used in any one of two positions. The 
first causes the target to move in a steady 
course. The second simulates lateral 
movement from the steady course, thus 
making it necessary for the operator to 
compensate for errors made by the 
elevation tracker as often occur in height 
finder operation. Cams in the interior of 
the trainer are the mechanisms by which 
this effect is produced. It is impossible to 
compensate for azimuth tracking errors, 
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but this gives the student practice in 
meeting the situations encountered in the 
use of a height finder. 

The student stands at right angles to 
the operator, and all parts used by him 
are on the upper surface of the trainer. 
The knobs and dials used by the student 
are arranged, spaced, and shaped so that 
the operation of the trainer is exactly the 
same as that of the height finder. Toward 
the left is a binocular eyepiece. Adjust¬ 
ments may be made for interpupillary 
settings and diopter settings. There is a 
head rest which has a means for turning 
on the reticle lamp. On the central control 
panel, located to the right of the student, 
is a range knob by which the operator can 
control the depth position of the target, 
lie aims to keep the target at the same 
apparent intensity as that of the central 
line of reticle markings. 

When the instrument is used to give 
coincidence training, the range knob is 
turned to bring the two target images of 
the two split half-target images into 
coincidence. The double-target images 
are secured when the student turns the 
polarizing filter levers half way between 
the ortho-stereoscopic position and the 
pseudo-stereoscopic position. The split 
target images are secured by use of the 
semihalf-wave plate and by correct ad¬ 
justment of the polaroid filters. 

Also mounted on the central control 
panel are the reticle lamp socket, the 
knob which controls the illumination of 
the reticle when a slide is used, which 
simulates night conditions, and the in¬ 
ternal adjuster which is used in making 
zero adjustments. 

To the left of the student, just as in a 
standard height finder, is an elevation 
knob. The student turns this knob when 
necessary to keep the target behind the 
central line of reticle markings. 

The accuracy of the student s operation 
and his ability to retain stereoscopic 
contact with the target are recorded 
automatically by a pencil held over a 


roll of recording paper which, when set 
to operate, unrolls for a 100-second 
period. If the student wishes to note 
particularly his achievement at a given 
moment he makes use of the pencil lifter. 
At this point, a white space is left on 
the paper. 

The simulation of the conditions of 
binocular vision, as well as the resultant 
attainment of stereoscopic contact and 
coincidence of two separate images, is 
brought about by the optical compo¬ 
nents of the trainer. In front of the target 
slide is a fixed Wollaston prism which 
separates the beam of light from the 
target image into two components, repre¬ 
senting respectively the image as seen 
by the left eye and the image as seen by 
the right eye. These images are polarized 
at right angles to each other. By means 
of a beam splitter, the component repre¬ 
senting the image seen in the left eye is 
directed into the left telescope and that 
representing the image seen by the right 
eye is directed into the right telescope. 
Because of the action of the polaroid 
filters, however, the eye appears to see 
only one target image. 

The displacement and convergence of 
the two images are controlled by means 
of the range knob which moves longi¬ 
tudinally the second Wollaston prism 
which is located just after the reticle. 
This movement causes an apparent move¬ 
ment in depth of the stereoscopically 
fused image. If the images are super¬ 
imposed in the plane of the reticle, the 
target appears to be at the same distance 
as the reticle. If the left eye image is at 
the left of the right eye image, the target 
appears behind the reticle. If the left eye 
image is at the right of the image it 
appears in front of the reticle. 

The semihalf-wave plate, which is used 
to provide training in operation of coin¬ 
cidence range finders, consists of a half¬ 
wave plate over one half of the image 
field. It serves to retard the light entering 
that half of the field so that its plane of 
polarization is rotated through 90°. When 
both polarizing filters are in the same 
position there will be two slightly dis¬ 
placed images of the target. In the upper 
field, they will be pseudo-stereoscopic, 
with the image seen by the right eye 
appearing to the left of that seen by the 
left eye. Turning the range knob makes 
the one image appear in front of, behind, 
or in stereoscopic contact with the other 
image. 

For split-field coincidence type images, 
the polarizing filter levers are turned 
to opposing positions. Ihon there is a 
split image which can be brought into 
coincidence by turning the range knob. 

Reference —TM 9-J54. 



MECHANICAL ANTIAIRCRAFT DIRECTORS 


T hese antiaircraft directors compute 
mechanically and continuously the fir¬ 
ing data for the indirect fire of anti¬ 
aircraft guns. In the case of earlier 
directors, a data transmission system was 
used for sending these data automatically 
to one or more guns from transmitters 
within the directors. The data were then 
applied to the guns by manually controlled 
“match the pointer” indicators. 'With the 
most modern directors, the data are ap¬ 
plied automatically to the gun by means 
of a remote control system which has its 
own cable system for transmitting the ele¬ 
vations and azimuths. Power for the oper¬ 
ation of these instruments is secured from 
a generating unit, located in the vicinity. 

The director is enclosed in a metal case, 
supported at convenient operating height 
by a tripod. In the interior of the instru¬ 
ment are various interconnected cams, 
gears, differentials, and other mechanisms, 
carefully constructed and positioned to 
represent, calculate, and solve accurately 
mathematical functions and relationships. 
By means of these mechanisms known data 
relating to the present position of the 
target, such as azimuth, elevation, and 
range or height are converted mechani¬ 
cally to future position data, representing 
the position of the target at the instant 
of shell burst or impact. Thus the correct 
firing azimuth and quadrant elevation for 
the gun are determined. For weapons us¬ 
ing time fuzes, a fuze time is also calcu¬ 
lated and transmitted to the fuze setter. 

The operation of the different models 
of directors is based on various principles 
of triangulation, the more common being 
the angular travel method and the plan 
prediction method. In the first method 
the rate of travel of the target is derived 


from the changing angular position of the 
target. In the second, rates are established 
along three axes, two at right angles to 
each other in the horizontal plane. 

The present azimuth and the present 
angular height of the target are intro¬ 
duced into the machine automatically by 
means of mechanisms geared to tracking 
telescopes which are kept directed at the 
target. 

In most directors, including the M7 
type, the altitude of the target is sent 
electrically from the height finder. The 
M5 type, however, is not connected with 
a height finder. The operator estimates 
the range, or, as with the Director, M5A2, 
determines it by means of a special range 
finder. He sets the range in the director by 
means of handwheels at the rear of the 
instrument. Corrections are made by ob¬ 
servation of the tracer stream. Except on 
the M5 series, other handwheels are used 
for introducing ballistic corrections, spot 
corrections and parallax corrections. 

At present a number of different models 
of mechanical directors are in use, but 
only the M5A2 is standard. The older 
models are considered here, however, 
because many of them are in general 
use and because the M7 type director 
is a modification of many of the older 
models. 

The various models differ in principle 
of operation, in the number and type of 
corrections applied, and in the limits of 
operation. By limits is meant that each 
model is usually able to register and han¬ 
dle only such data as will be encountered 
in normal operation of the weapon with 
which it is used. In addition, some direc¬ 
tors work on the assumption that the alti¬ 


tude of the plane is constant. Others can 
apply corrections to account for gliding 
or diving targets. 

DIRECTOR, Ml—LIMITED STANDARD 

—This director was made in England by 
Vickers Armstrong, Ltd. It is used with 
3" antiaircraft guns, fixed or mobile. Data 
are transmitted by a D.C. step-by-step 
transmission system which is not self- 
synchronous. The instrument operates on 
the angular travel system and can apply 
only constant altitudes. Unlike the later 
models, many of its computations are 
solved by matching pointers to curves of 
charts mounted on drums. The director 
and tripod weigh 250 pounds and six oper¬ 
ators are required. 

DIRECTOR, MlA1—LIMITED STAND¬ 
ARD—This is the Ml modified to make 
use of an American data transmission sys¬ 
tem, the M2. It is larger than the Ml, 
having a total weight of 811 pounds. It is 
now under further modification for use 
with the Data Transmission System, M3 
or M4. 

DIRECTOR, M2—LIMITED STANDARD 

—This is the first American-made direc¬ 
tor, being manufactured by Sperry Gyro¬ 
scope Company. It is used with 3" fixed 
or mobile guns and with the M2A1 or 
M2A2 data transmission system. It is a 
very complicated and exact instrument, 
making corrections for wind, drift and 
time of flight. It is so heavy that it can 
be transported only on a large trailer, on 
which it is mounted for operation. The 
plan prediction method is used, and only 
constant altitudes are applied. Eight to 
12 operators are required. 


ELBOW TELESCOPES FOR DIRECTORS 


Director 

Tracking 

Telescope 

Power 

Field of 
View 

Reticle 

Spotting 

Telescope 

Power 

Field of 
View 

Reticle 

M2, M3, M3A1 

M2 

8 X 

8° 45' 

Plain crosshairs 

M1A1 

4.2 X 

11 * 10 * 

Mils cross¬ 
hairs 

M4 series 

M6 

8 X 

in 

o 

CO 

Single hair 

Ml A1 

4.2 X 

1U10" 

Mils cross¬ 
hairs 

M5 series 

Ml 7 (to be replaced by M75C) 

8 X 

6 Q 

Interrupted crosshairs 

None 





M58 (parallel procurement 
with Ml 7) 

8 X 

6° 

Interrupted crosshairs 






M75C (Standard) 

8 X 

6° 

Crosshair with azimuth 
scale in mils. 





M7 series 

Ml 7 (Standard) 

8 X 

6° 

Interrupted crosshairs 

M1A1 

4.2 X 

11°10" 

Mils cross¬ 
hairs 


M58 (parallel procurement 
with Ml 7) 

8 X 

6° 

Interrupted crosshairs 
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MECHANICAL ANTIAIRCRAFT DIRECTOR (Continued) 



DIRECTOR, Ml 



DIRECTOR, MlA1 



DIRECTOR, T8E3—LIMITED STAND¬ 
ARD—This is a forerunner of the Direc¬ 
tor, M3, and is designed for use with the 
Data Transmission System, T8E3. Like 
all early directors it is used only with 3" 
antiaircraft guns. It weighs about 650 
pounds. 

DIRECTOR, M3—LIMITED STANDARD 

—This director is a simpler modification 
of the M2, weighing only 750 pounds and 
requiring only 5 operators. It is used only 
with 3" mobile antiaircraft guns and 
with the Data Transmission System, M3. 
Corrections are made for time of flight* 
wind, drift, quadrant elevation, and fuze 
settings. Corrections for firing at diving 
or climbing aircraft and for horizon¬ 
tal firing at land or naval targets are 
applied. 

DIRECTOR, M3A1—LIMITED STAND- 
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ARD—This is used with 105 mm fixed 
guns and makes use of Data Transmission 
System, M3A1 or M4A1. This is the M3 
director modified to accommodate the 
greater range of the 105 mm gun. 

DIRECTOR, M4—LIMITED STANDARD 

—This director is used with 3 inch or 
105 mm antiaircraft guns with Data 
Transmission System, M3A1 or M4AI. 
It is a modification of the M3 director, 
being about 100 pounds heavier. It makes 
the same corrections as does the M3. 

The director can be used with several 
types of ammunition by making certain 
substitutions in mechanisms and dials. 
These spare parts are included in the 
regular equipment. 

Director, A IT, also furnishes the present 
angular height and the present azimuth 
of the target to the height finder to 


insure that both instruments are track¬ 
ing the same target. 

DIRECTOR, M5—LIMITED STANDARD 

—This director is used with 37 mm and 
40 mm antiaircraft materiel in connec¬ 
tion with Remote Control System, Ml or 
M5. It is a comparatively simple mechan¬ 
ism, making no corrections for non-stand¬ 
ard ballistic conditions or for parallax and 
with no fuze data. It is useful against low- 
flying planes at short range and high 
angular rates of travel. Three operators 
are required. 

DIRECTOR, MSA1—-LIMITED STAND¬ 
ARD—This instrument is the M5 modi¬ 
fied by the addition of a synchronous unit 
which permits complete self-synchronous 
operation in elevation as well as azimuth. 
In addition, the torque amplifiers have 
been removed and various modifications 
made within the director to make the 
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MECHANICAL ANTIAIRCRAFT DIRECTORS (Continued) 



DIRECTOR, M2 


removal possible. This director is used with Remote Control 
System, M9 or M10. 

DIRECTOR, M5A2—STANDARD—This newly standardized 
M5 type director is made up of Director, M5A1, modified 
by the addition of the 30-inch-base Range Finder, M10, and 
provided with an altitude converter and a servo mechanism 
for setting the slant range into the multiplying mechanism of 
the director. All M5 type directors in the field are to be modified 
to M5A2 status as soon as practicable. 

Range Finder, M10, is an 8X, coincidence type of instru¬ 
ment, utilizing the principle of color separation of the two 
images. The image seen through the right window is in one 
color and that seen through the left window is in the com¬ 
plementary color. When the two images are in coincidence, 
the colors merge and one image appears in natural colors. This 
range finder has an additional eyepiece which is used in spotting 
by the tracer observer to determine how close to the airplane 
the tracers pass. 

DIRECTOR, M7—SUBSTITUTE STANDARD—TheM7 director 
is used with 3 inch, 90 mm, or 105 mm antiaircraft materiel. 
With 90 mm Gun Mount, M1A1, the Remote Control System, 
M2, is used. 



DIRECTOR, M3 OR M3A1 



DIRECTOR, M4 


UNCLASSIFIED 





AECHANICAL ANTIAIRCRAFT DIRECTORS (Continued) 


The M7 director is like tHe M l except that it has 
ncreased limits of operation and has some new 
nechanisms which make its results more nearly 
ccurate. These include a fuze dead time correction 
ncchanism and separation of range 1 and altitude 
ate knobs from the range and altitude handwheels, 
til M7 directors are to be modified as soon as possible 
o M7A1B1 or M7A1B2 status. 

DIRECTOR, M7A1B1—SUBSTITUTE STANDARD 

—This is Director, M7, modified by the addition of 
, mechanical smoother. The smoother is used in 
moothing the input data of the director, since slight 
:rrors in input are often amplified to cause wide 
xrors in output data. It was recently reclassified 
rom standard to substitute standard, leaving only 
:lectrical directors standard for major caliber guns. 

DIRECTOR, M7A1B2—SUBSTITUTE STANDARD 

—Director, M7A1B2, consists of Director, M7, 
nodified by the installation of a slightly less satis- 
actory smoother than that used in Director, 
VT7A1BL 

References —FM 4 -110; FM 4 112; OS 9-58; 
VU 9-1650; TM 9-1655; TM 9-1658; TM 9 4659; 
PM 9-2655; TM 9-2668. 



DIRECTOR, M5A1E1, WHICH IS MODIFIED AS M5A2 
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DIRECTOR TRAINER, M8—SET UP FOR OPERATION 


T he Director Trainer, M8» is an instrument for 
training the range setter of Director, M5 or 
M6, used with 37 mm and 40 mm antiaircraft 
guns. 

The trainer contains a director assembly and a 
target assembly. The director assembly simulates 
an M5 or M6 director, as far as range handwheel 
and dial are concerned. It also contains a “canned 
course” apparatus. 

The target assembly contains a miniature 
airplane which is made to turn on a support, 
giving the appearance of a hostile plane in 
various positions of a normal course. Behind the 
plane is a drum covered with a lithographed sky, 
which is revolved at a speed representing the 
plane speed selected by the instructor. The 
courses of the plane are changed by changing 
charts in the director. 

The trainer is devised so that the instructor, at 
the control panel, can cause the representation 
of various representative target courses. The stu¬ 
dent turns the range input handle as on a real 
director, making adjustments as indicated by 
observation of simulated tracers displayed as 
shorts, hits or overs, depending upon the accuracy 
of the range value set in. Time delay in the 
appearance of tracers, corresponding to time of 
flight of a projectile, is introduced electrically. 
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DIRECTOR TRAINER, M8—TARGET UNIT 

















ELECTRICAL ANTIAIRCRAFT DIRECTORS 


T he electrical antiaircraft directors in¬ 
clude the M9 type for use with 90 mm 
antiaircraft guns, and the M10 for use 
with 120 min antiaircraft guns. The M7 
type director, however, is retained along 
with the M9 as the substitute standard 
director for use w T ith 90 mm antiaircraft 
materiel. 

The M9 series of directors include the 
M9, the M9A1, and the M9A2, while the 
M10 series includes the M10 and the 
M10A1. Director, M9, is designed for use 
with the 90 mm H.E. Shell, M71, in ac¬ 
cordance with Firing Table, 90 AA-B-2. 
The M9A1 is constructed according to 
revised and more nearly correct firing 
data according to Firing Table, 90 AA-B-3. 
In addition, Director, M9A1, has new 
spinner motors in the azimuth, elevation, 
fuze, and time of flight servo motors, a 
new type of oil pan with improved fittings, 
and slip rings and a slip ring spring wiper 
assembly in the azimuth servo, made of a 
different metal from those in the M9. 

Director, M9A2, is the M9A1 with 
numerous modifications made chiefly to 
insure smoother input data and more ac¬ 
curate computed data, and to increase the 
durability and serviceability of the direc¬ 
tor. Director, M9A2, is standard, and the 
M9 and M9A1 are limited standard. All 
directors of this type to be manufactured 
in the future will conform to specifications 
for the M9A2. Those actually issued to 
troops in the field, however, will be given 
only such changes necessary to conform 
to M9A1 standards. 

All M10 directors are being modified at 
the factory with new spinner motors in 
the azimuth, elevation, and fuze servos. 
Thus modified, the director retains the 
designation M10, and is classified limited 
standard. Incorporated in all Ml0-type 
directors of new manufacture will he im¬ 
provements similar to those of the M9A2. 
These directors will be standard under 
the designation M10A1. 

Electrical directors differ from the gen¬ 
erally used mechanical directors in that 
mathematical calculations are made by 
electrical devices such as potentiometers, 
resistances, capacitors, vacuum tubes, and 
inductances. In the mechanical directors, 
calculations are performed by means of 
mechanical devices, such as differentials, 
cams, gears, and variable speed drives. 

These directors are complicated devices, 
weighing more than 3,350 pounds. They 
£ire installed in Director Trailer, M22, 
1M14, or M13. The major components of 
an electrical director are a tracker, a com¬ 
puter, a power unit, and an altitude con¬ 
verter, all interconnected by a Cable 
System, M7. 


scopes move together in elevation. The 
rectangular co-ordinates of the target posi¬ 
tion, as determined by tracking, are trans¬ 
mitted electrically to the computer. Dials 
on the tracker indicate continuously the 
azimuth and elevation. Adjustable illumi¬ 
nation is provided for the telescope reticles 
and the dials. The tracker is used only 
when the target is visible. When the tar¬ 
get is invisible, this director is used 
with the Radar Systems, SCR 545 and 
SCR-584, and the tracker is not used. 

Aided tracking is provided in both azi¬ 
muth and elevation. It is a combination 
of manual and motor drive, controlled by 
the same handwheel. It can be disengaged 
when desired. 

COMPUTER, M3 SERIES—The com¬ 


puter mechanism receives in electrical 
rectangular coordinate form the present 
position data supplied by the tracking 
instrument. It makes continuous auto¬ 
matical electrical computations of firing 
data and transmits these data continu¬ 
ously to the 90 min gun. A number of 
corrections and spots are introduced 
through these elements. Computer, M3, 
is used in Director, M9. Computer, M3A1-, 
is the M3 computer, constructed accord¬ 
ing to the revised ballistics of Firing Table, 
90 AA-B-3, for use in Director, M9At. 
Computer, M3A2 is used in Director, 
M9A2. 

COMPUTER, M4 SERIES—Computer, 
M4, used with the Director, M10, and 
Computer, M4A1, with Director, M10A1. 


TRACKER, M2 The tracker consists 
of a rotating head, mounted on a tripod, 
carrying two elbow telescopes and two 
seats for the observers. The two. .tele- 

UNCLASSIFIED 
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ELECTRICAL ANTIAIRCRAFT DIRECTORS (Continued) 



TRACKER, M2, WITH TRIPOD, M12 



ALTITUDE CONVERTER, M2 


They are like the M3-type computers, 
but each computer of the M4 type has a 
ballistic network incorporating data for 
the firing table used with the 120 mm gun 
rather than that used with the 90 mm gun. 

POWER UNIT, M8 —"Phis unit receives 
3-phase, 115-volt, GO-cycle power from 
the primary source, the Generating 
Unit, M7 or Ml8. It is converted into 
direct current of several different highly 
regulated voltages by means of vacuum 
tube rectifiers. 


ALTITUDE CONVERTER, Ml— When 
ranges or altitudes arc transmitted to the 
director by means of a height, finder or 
the Radar System, SCR-268, an altitude 
converter is used to convert the data into 
the electrical form required by this direc¬ 
tor. When used with Radar Systems, 
SCR-545, the altitude converter is not 
used, as data are already supplied in elec¬ 
trical form. 

CABLE SYSTEM, M7— The cable sys¬ 
tem used with this series of directors has 
recently been modified by the incorpora¬ 


tion of a cloud switch into the cable 
system. The cloud switch enables a quick 
changeover from visual to radio tracking 
and vice versa. 

DIRECTOR TRAILER, M22— This 
trailer, a modification of the present sub¬ 
stitute standard M14 trailer, has inside 
dimensions of 9 x /i feet by Tj/i feet. The 
M22 also has an insulated wooden ceiling, 
and dust-, rain-, and gas-proofed doors, 
windows, and cable outlets. Blackout pro¬ 
visions are also made. All cables are 
concealed beneath a false floor and in 
risers. There are a folding workbench and 
various storage provisions for tools and 
accessories. A heater is provided. Direc¬ 
tor Trailer, M13, is limited standard for 
this purpose. 

ADVANTAGES —The electrical direc¬ 
tors have been proved just as accurate as 
the mechanical directors, and are superior 
to the mechanical directors in certain re¬ 
spects. The important advantages of the 
Directors M9 and M10 over the M7 are: 
aided tracking; complete ballistic solution 
for nonstandard conditions, such as muz¬ 
zle velocity, wind, air density, and drift; 
and the elimination of dynamic errors 
inherent in the prediction mechanism of 
the Director, M7. 

In addition, the electrical directors 
have a minimum slant range of 1,200 
yards instead of the 3,000 yards of the 
mechanical directors. With a horizontal 
range of 28,000 yards, these directors 
have almost twice the range of a mechani¬ 
cal director of the M7 type. 

References —TM 9-G71; TM 9-167 IB. 



DIRECTOR TRAILER, M14 











DATA TRANSMISSION SYSTEMS M4, M4A1-STANDARD 


T hese data transmission systems provide 
a means for the electrical transmission 
of azimuths and elevations from an anti¬ 
aircraft director to electrical pointers on 
an azimuth and an elevation indicator on 
the gun carriage. Members of the gun 
crew constantly operate the azimuth and 
elevation handwheels on the gun carriage 
so that the indexes of the mechanical and 
electrical dials of the indicators always 
match. The weapon is thus elevated and 
traversed with little dead time elapsing. 

Fuze data signals are also sent from the 
director through the data transmission 
system to the fuze indicator, and from the 
Leight finder to the director. Power for the 
data transmission system is provided by a 
generating unit. 

A data transmission system consists of: 
(a) all indicators and associated on- 
carriage wiring on as many as four guns 
of a battery; (b) a main junction box; and 
(c) cables and plugs for interconnecting 
the guns, junction boxes, height finder, 
director, and generating unit. 

There are two standard antiaircraft 
data transmission systems, the M4 and 
the M4A1. They are the same in princi¬ 
ples and methods of operation, but they 
differ in some of the electrical components. 



AZIMUTH OR ELEVATION INDICATOR, M4 


DATA TRANSMISSION SYSTEM, M4 

—This system is used with the Antiair¬ 
craft Director, M3 or M4, at 3" mobile 
Antiaircraft Gun Mounts, M2, M2A1 and 
M2A2. With some changes, the system 
can be adapted for use with the Director, 
M2. 

In this system, the cable leads to a re¬ 
ceptacle box which is located in front of 
the top carriage of the gun mount. From 
the receptacle box, the cable leads to the 


distribution box where separate cables 
lead to the elevation indicator on the right 
side of the carriage and to the gun junc¬ 
tion box on the left side. From the gun 
junction box separate cables lead to the 
azimuth indicator and the fuze setter. 
The gun junction box also contains a step- 
down transformer to provide low-voltage 
power for illuminating the breech lamp 
and the fuze setter lamp. * 

Special equipment furnished includes 
twelve cable reels, five trouble lamps, an 
ammeter, a voltmeter and an ohmmeter. 

DATA TRANSMISSION SYSTEM, 

M4 A1 —This system is used with 3" fixed 
Antiaircraft Mounts, M3, M1917M1 and 
M1917MII, as well as the 105 mm Anti¬ 
aircraft Gun Mount, MI. It is used where 
the cable can be buried. The same direc¬ 
tors are used as with the M4. It differs 
from the M4 only in certain details as to 
arrangement of components, in the addi¬ 
tion of an extension junction box and in 
the substitution of a contact ring assem¬ 
bly for the receptacle box. The use of 
contact rings prevents the long cable from 
moving with the carriage, becoming 
twisted, and interfering with operation. 

References— TM 9-1656, TM 9-2005, 
v. 5. 

LIMITED HH1 C SUBSTITUTE 
STANDARD—lfllJ STANDARD 


REMOTE CONTROL SYSTEM M10 iST -Ml, N15 



r hese remote control systems provide a 
means by which an antiaircraft gun is 
automatically traversed and elevated to 
he correct angles as transmitted electri- 
:ally from the director, thus pointing the 
weapon more accurately and rapidly than 
s possible by manual operation. 

Each remote control system consists of 
i double set of components, one for re¬ 
ceiving and applying azimuths, the other 
ising elevations in the same manner. A 
angle cable system, not a part of the 
•emote control system, is used to connect 
.he M5-type Director electrically with 
;his on-carriage equipment and the gen- 
u-ating unit. 

Limit switches are provided for the 
Automatic breaking of connections with¬ 
out harm to any mechanism when the 
weapon has reached its maximum or 
minimum elevation. 

REMOTE CONTROL SYSTEM, Ml— 
This remote control system provides for 
continuous automatic tracking of 360° in 
azimuth and elevations between 0° and 
85°. The maximum speed is 20° per sec¬ 
ond, sufficient to follow practically any 
target encountered at the present time. 
The system operates on a 3-phase, 60- 
cycle, 115-volt current. „ 

UNCLASSIFIED 


REMOTE CONTROL SYSTEM, Ml or M5, ON 40 MM A.A. GUN CARRIAGE, M2 


The gun is automatically moved in azi¬ 
muth or elevation by means of an oil 
motor which receives its oil from an oil 
pump, itself operated by a separate elec¬ 
tric motor. This apparatus, known as the 
oil gear, is assembled on the weapon and 
coupled to it. 

Each oil gear consists of an oil pump 
and motor unit assembly and the electri¬ 


cal differential and transmitter assembly. 
The induction motor drives the oil pump, 
while the electrical differential and trans¬ 
mitter control the operations of the oil 
motor in synchronism with the director. 
In the azimuth oil gear, the oil motor in 
turn drives the gun carriage through a 
system of gears causing the upper part of 
the carriage to revolve in azimuth as the 
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REMOTE CONTROL SYSTEM M10, Ml, M5, Ml5 (Continued) 


target is tracked by the director. The oil 
motor in the elevation oil gear operates 
the elevating mechanism of the gun. 

The azimuth indicator is connected 
electrically to the coarse transmitter in 
the director and mechanically to the azi¬ 
muth drive of the gun carriage. It is used 
as a coarse azimuth indicator when syn¬ 
chronizing the gun with the director, 
after slewing. 

The wiring set comprises the rest of the 
on-carriage equipment and includes the 
gun junction box, the contact ring, the 
azimuth indicator, azimuth and elevation 
switches, and the necessary cables and 
wiring. 

There is no Standard or Substitute 
Standard remote control system to corre¬ 
spond with the Ml because the 37 mm 
guns, on which it is used, are being re¬ 
placed by 40 mm materiel. 


Remote Control 
System 

M10 ($.) 

Ml 5 (S.S.) 

M5 (L.S.) 

Ml (L.S.) 


Gun Carriage 

40 mm A.A. Gun Mounts, 
M2, M2A1, M5 


40 mm A.A. Gun Mounts, 
M2, M2A1, M5 


40 mm A.A. Gun Mounts, 
M2, M2A1, M5 


37 mm A.A. Gun Mount, 
M3A1 


REMOTE CONTROL SYSTEM, MS— 

The M5 is a modification of the Ml sys¬ 
tem for use with 40 min materiel. The 
differences between the two models arc 
as follows. In the Ml the azimuth oil gear 
is mounted on the left side of the top 
carriage and the elevation oil gear on the 
right. The positions are reversed in the 
M5. The wiring set of the Ml system has 
no distribution box, while the M5 has a 
distribution box. The azimuth indicator, 
switches, gun junction boxes, contact ring, 
and wiring are somewhat different in con¬ 
struction or arrangement, but not in prin¬ 
ciples or methods of operation. All M5 
Remote Control Systems are to be modi¬ 
fied to M15 status. 

REMOTE CONTROL SYSTEM, M10~ 

This system is a modification of the Ml, 
using an improved oil gear, the M3, which 
provides a means of eliminating the lag 

Cable 

Components of System 

System Used 

Oil Gear, M3 (azimuth) M8 

Oil Gear, M3 (elevation) 

Wiring Set, M8 

Oil Gear, M3 (azimuth) M8 

Oil Gear, M3 (elevation) 

Wiring Set, Ml 2 

Oil Gear, Ml (azimuth) M8 

Oil Gear, Ml (elevation) 

Wiring Set, M5 

Oil Gear, Ml (azimuth) M8 

Oil Gear, Ml (elevation) 

Wiring Set, M5 


which is inherent in the Ml system. In 
addition, a coarse receiver in the oil gear 
takes the place of the azimuth indicator. 
This coarse receiver makes it possible to 
slew the gun automatically when used 
with Directors, M5A1 and M5A2, each 
of which has coarse transmitters. It has 
recently been required that Wiring Set, 
M8, a component of this remote control 
system, be modified by the incorporation 
of an elevation linkage extension and power 
switch for the clutch on elevation oil gears. 
These additional mechanisms enable the 
elevation tracker to engage or disengage 
the clutch without requiring him to lean 
forward and take his eyes off the target. 
They also eliminate the risk of injury to 
the tracker or damage to the oil gear. 

REMOTE CONTROL SYSTEM, M15— 

The designation Ml5 has been assigned 
to the modified Ml system, which uses 
the improved oil gears, M3, as in the M10 
system. In addition, the Ml system in¬ 
corporates the wiring system, M12. This 
wiring system employs the elevation link¬ 
age extension and power switch as in 
wiring system, M8, used in Remote Con¬ 
trol System, M10. Its use of the other 
improvements of wiring system, M8, over 
the wiring system, M3, which is used in 
Remote Control System, Ml, is optional, 
but preferred. 

References —OS 9 42; TM 9-1643; 
TM 9-2005, v. 6; TM 9-2643. 


REMOTE CONTROL SYSTEMS M2, M12, M13— STANDARD 




REMOTE CONTROL SYSTEM, Ml3—SHOWING ARRANGEMENT OF PARTS ON GUN 


T hese remote control systems, designed 
for use with 90 mm materiel, perform 
the same functions as the remote control 
systems used with 37 mm and 40 mm 
materiel. Each system consists of all the 
on-carriage equipment required for ele¬ 
vating and traversing the gun by remote 
control. This includes the indicator sys¬ 
tem and the power control. Electrical 
connection between the power source, 
the M7 or M9 type director, and the 
remote control system, is made by means 
of a cable system, not itself a part of the 
remote control system. One cable system 
is designed for a battery of four guns. 

These three remote control systems are 
all operated on the same general prin¬ 
ciples, and contain the same major ele¬ 
ments. Differences between the individual 
systems are mainly to adapt them for use 
on different weapons with somewhat 
different requirements. In addition, the 
M12 and M13 systems, being modifica¬ 
tions and subsequent developments of 
the M2, incorporate certain improvements 
over the parent system. 


\ mm ftoomrn 




REMOTE CONTROL SYSTEMS M2, Ml2, M13 (Continued) 



REMOTE CONTROL SYSTEM, M2—ELEVATION CONTROL STATION INDICATOR-REGULATOR, Ml 


Remote 


Control 


Systems 

Gun Carriage 

M2 

90 mm A A Gun Mount, Ml A1 

M12 

90 mm AA Gun Carriage, M2 

Ml 3 

90 mm AA Gun Carriage, M3 


Each system uses 3-phase, 60 cycle, 
109-121 volt current. They can traverse 
the respective guns through 360°. Both 
the M2 and M12 systems have a maxi¬ 
mum rate of traverse at 12° per second. 
Remote Control System, M2, can elevate 
or depress the weapon between 0° and 
80° elevation at a maximum speed of 12° 
per second. The M12 can move the gun in 
elevation between —10° and +80° at a 
maximum speed of 11° per second. The 
M13 can elevate or depress the gun 
between —8° and -(-80°. 



Cable 

Components of 

System 

Remote Control System 

Used 

Indicator System, M4 

Power Control, M4 

Ml 

Indicator System, M5 

Power Control, M3 

Ml 

Indicator System, M6 

Power Control, M5 

M10 


The power control consists of two 
hydraulic systems and two electric stroke 
control systems, one of each for azimuth 
and one for elevation. Each hydraulic 
system is made up of an oil pump and the 
oil motor which actually moves the gun 
in elevation or in azimuth. The stroke 
control system regulates the speed and 
direction of the flow of oil pumped by the 
hydraulic pump. A limit stop valve is 
provided for the elevation hydraulic sys¬ 
tem for protection of the gearing at the 
mechanical limits. 



REMOTE CONTROL SYSTEM, Ml2 
POWER CONTROL, M3—ELEVATION UNIT 


Each indicator system, also known as 
the signal system, consists of two Indi¬ 
cator Regulators, Ml, one for azimuth 
and one for elevation; various junction 
and terminal boxes, a contact ring, and 
the necessary on-carriage cables. The 
indicator system is actuated by the 
director system and itself actuates the 
stroke control system. Each signal system 
has a synchronizer which brings the gun 
into exact synchronism. The fine and 
coarse dials on the face of the indicator- 
regulator indicate the workings of these 
two mechanisms during manual operation. 

UNCLASSIFIED 


In cases of emergency, the weapon can 
be pointed mechanically to match the 
electrical pointer, just as is done when a 
data transmission system is used. A 
transfer valve is provided in each hy¬ 
draulic system in order to bypass the oil 
flow between the pump and the motor 
during manual operation. Remote Con¬ 
trol System, Ml3, is so constructed that 
it can be operated manually on one axis 
and automatically on the other. 

Remote Control Systems, Ml2 and 
Ml3, differ from the M2 chiefly in 
allowing increased movement of the gun 


in depression, in modifications to adapt 
the systems for use on different materiel, 
in differences of arrangements of com¬ 
ponents, and various improvements. The 
latter include: elimination of certain 
problems of installation and production, 
increased ease in making adjustments, 
and reduction of the number of operations 
for changing from automatic to manual 
operation from three to one. 

References —TM 9-370; TM 9 -372; 
TM 9-373; TM 9-1642; TM 9-2005 v. 6. 
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TORQUE AMPLIFIER MI-STANDARD 


T he Torque Amplifier, Ml, is the fire 
control element of Combination Fuze 
Setter-Rammer, M20, used with the 90 
mm Gun, M2, and the 90 mm Anti¬ 
aircraft Gun Mount, M2. It continuously 
and automatically receives fuze time data 
from the director, amplifies the data, and 



AMPLIFIER, Ml 


uses the amplified data to position the 
data plunger in the fuze setter-rammer 
transmission. The position of the data 
plunger serves to determine the amount 
of rotation in the fuze setter jaws. 

The instrument consists of Motor 
Drive, M2, and Amplifier, Ml or MlBl. 



MOTOR DRIVE, M2 


The motor drive is located on the side of 
the fuze setter-rammer transmission, and 
the amplifier is mounted against the side 
of the top carriage of the gun mount. 
The Amplifiers, Ml and MlBl, are 
similar, but are made by different 
manufacturers. 

The Motor Drive, M2, contains a 
self-synchronous transformer and an elec¬ 
tric driving motor, both of which are 
geared to the output staff, which itself is 
connected with the data plunger. The 
self-synchronous transformer receives from 
the director the electrical data corre¬ 
sponding to the mechanical position of 
the fuze dial on the director, and converts 
the data back to a mechanical position 
corresponding to that of the fuze dial. 
Electric voltage built up in the secondary 
winding of the transformer is led into the 
amplifier, where it is amplified into a 
signal strong enough to drive the motor 
in the motor drive, thus turning the 
output shaft. When the fuze dial position 
of the transformer is synchronous with 
that of the director, the voltage becomes 
zero and the driving motor ceases to turn 
the output shaft until the position of 
the fuze dial of the director is again 
changed. 

Refekence— TM 9-372. 


CABLE REPAIR KITS Ml, M2, M3, M5, STANDARD— M7 (NO CLASSIFICATION) 




CABLE REPAIR KIT, M2 

i ifcin Acetnm 


A cable repair kit is a portable metal tool-box containing 
the tools and supplies needed for the making of elec¬ 
trical connections and sheath repairs on antiaircraft data 
transmission systems and remote control systems. The 
four standard kits, Ml, M2, M3 and Mo, are all basically 
the same. The contents include such items as vulcanizers, 
soldering iron and solder, diagonal wire-cutting pliers, 
crimping tools, electric scissors, linoleum knife, wood rasp, 
paint brush, vulcanizer liners, compression splicing sleeves, 
insulating sleeves, vulcanizing and insulating tapes, benzol, 
rubber cement, mould dressing and brush, a 6 inch metal 
ruler, a carborundum stone, and a prevulcanized spider. 
The various models differ in the vulcanizing equipment 
furnished and in certain substitutions in the tools supplied. 


Cable Repair Kit Used With 

Ml. .Data Transmission Systems, M4, M4A1, M6 

M2.Remote Control System, M2 

M3.Remote Control Systems, Ml and M5 

M5.Remote Control System, M6 


M7.All data transmission and remote control systems. 

Used by Ordnance Maintenance Companies only. 












SLIDE RULE MI-STANDARD 

T he Slide Rule, M1, is an instrument designed primarily 
for the rapid logarithmic solution of triangles. This device 
is a flat plastic disk, with four concentric scales engraved 
on the face, labeled from the outside inwardly, I), E, B 
and C. Seales D, B and C are used to solve triangles when 
a particular element of data is missing. Scale E is a 
Logarithmic scale of numbers used to transform into nu¬ 
merical values the logarithmic values obtained by the use 
of the other scales. 

Pivoted from the center are two transparent plastic arms 
of different lengths. The short arm is usually placed along 
the index and the long arm is moved along the proper 
scale until it indicates one of the known acute angles. 
Then the relative position of the arms represents the 
unknown logarithmic value. 

Instructions and charts showing the various uses and 
methods of operation of this device are shown on the 
center of the face and on the reverse side of the slide rule. 
Also engraved on the reverse side is a grid for the con¬ 
struction of triangles. 

References— FM 4-110; TM 9-370. 


SLIDE RULE M2-STANDARD 

S lide Rule, M2, provides a means for sections each Y<l inch wide, are fixed and the errors from 0.1 to 100 along the lower 
determining quickly a height finder center section, an inch wide, is movable, edge. The upper fixed scale contains 
observer’s unit of error without the neces- The low T er fixed scale is the unit of error angular height graduations in mils from 
sity of first Converting the altitude error scale and is graduated from 0.1 to 100. 20 to 1,600. 

in to the corresponding error in slant range. Just above it i.s a sliding scale with ranges A transparent runner with a hair line 
Two rules are issued to each height finder, or altitudes from 200 yards to 20,000 is provided, and a fiber or leather case is 
The rule consists of a base, 2 inches wide, yards along the upper edge and with the to be issued with each rule, 
and three top sections. The two outside corresponding linear range or altitude Reference—TM 4-250. 



_R_or_H scale : 

THIS SCALE SHOWS 
THE RANGE OR HEIGHT 
OF THE TARGET IN 
YARDS. 


dR OR dH SCALE 

this SCALE SHOWS 
the range error or 
the height error 

IN YARDS. 


c - MILS scale : 
this scale shows 

ANGLES OF ELEVATION 
IN MILS. 


THE RANGE POSITION 
MARKED 24X ON 
THE RULE 



THIS SCALE SHOWS 
ERRORS IN UNITS OF 
ERROR 


DE YOE SLIDE RULE, WHICH IS BEING MODIFIED AS SLIDE RULE, M2 


UNCLASSIFIED 
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ANTIAIRCRAFT BATTERY COMMANDER’S OBSERVATION 
INSTRUMENT MI-STANDARD 



ANTIAIRCRAFT BATTERY COMMANDER’S OBSERVATION INSTRUMENT, Ml 


T he antiaircraft battery commander’s 
observation instrument is used for ob¬ 
serving aerial targets, for measuring azi¬ 
muths and elevations, and for spotting. 
The instrument consists of an Elbow Tele¬ 
scope, M35, and an Elbow Telescope, M2, 
which move concurrently, a mount, a 
type A tripod, electrical equipment, and 
the necessary packing chests. 

ELBOW TELESCOPE, M35 —This instru¬ 
ment is used in order that the battery 
commander may keep his eyes level and 
face the observer at the elbow telescope 
on the opposite side of the mount. The 
telescope may be set for a magnification of 
either 10 or 20 power. The eyepiece may 
be focused in accordance with a diopter 
scale, but the objective is fixed focus. 
There are a blue and an amber internal 
filter. To make use of either filter the spe¬ 
cial lever for that filter is rotated. 

The reticle is marked with a horizontal 
MMfM ACCUTICn 


and a vertical mil scale measuring 50 mils 
in 1-mil intervals in each direction from 
the central point. These scales are usually 
used by the battery commander in spot¬ 
ting for measuring deviations in azimuth 
and range, while the observer keeps the 
target tracked with Elbow Telescope, M2. 

ELBOW TELESCOPE, M2— This 8- 
power, fixed-focus instrument is mounted 
on an adapter which is firmly supported 
on a shaft extension opposite the eyepiece 
of the Elbow Telescope, M35. By means 
of the adapter, the elbow telescope may 
be adjusted so that the lines of sight of 
the two telescopes are parallel. This in¬ 
strument is provided with removable 
amber and blue filters and with a reticle 
marked so that the image of the target 
may be kept at the center. 

MOUNT —The mount, which is 
screwed onto the head of the tripod by 
means of a leveling plate, provides a sup¬ 


port for the telescope. In addition, it con¬ 
tains other important mechanisms for 
leveling and orienting the instrument, and 
for positioning the telescope in azimuth 
and elevation. Azimuth and elevation 
scales and micrometers are also contained 
in the mount. 

TRIPOD, TYPE A— This tripod has a 
metal head. The extensible wooden legs 
are provided with adjustable metal braces 
of the rod and tube type. 

ELECTRICAL EQUIPMENT— Illumi¬ 
nation for the various reticles and scales 
is provided by means of a 6-volt alkaline 
storage battery. A rheostat is provided for 
adjustment of illumination. Lead wires 
from each of the lamp brackets and the 
rheostat are carried to the battery through 
a central cable. 

References —TM 9-360; TM 9-2005, 
v. 6. 
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GENERATING UNITS M17 (EG 2.5-3G1) 
AND M18 (EG 30-3G1)—STANDARD 



FUZE SETTERS M8, M9, M10, M13-STANDARD 



FUZE SETTER, M8 


T hese fuze setters for antiaircraft use are manually operated, 
but are connected electrically with the director, from which 
data are automatically transmitted. Each fuze setter is attached 
to a gun carriage by means of a bracket. The major components 
include a fuze indicator, adjusting mechanism, and setting 
mechanism. The round to be set is inserted in a guide connected 
with the setting mechanism. 

The fuze indicator receives electrically and indicates the 
fuze range (i.e., time of flight in seconds) to the target. A cable 
leading to the gun junction box serves to connect the indicator 
with the director. The indicator contains a standard A.C. 
synchronous repeater with an electrical index mounted on the 
shaft. The repeater positions the electrical index so that it 
indicates the range on the fuze setter scale in accordance with 
the continuously received fuze range data. 

A mechanical index is located between the electrical index and 
the scale. The adjusting mechanism, driven by an adjusting 
handwheel, is located below the fuze indicator and is geared to 
the mechanical index. The adjusting handwheel is turned so 
that the mechanical index constantly matches the electrical 
index. If no indicator is used, the mechanical index is merely 
moved to the desired range. The turning of the adjusting hand- 
wheel also rotates the movable or adjusting ring of the fuze to 
the correct setting for the range. The setting mechanism, oper¬ 
ated by the setting crank, completes the work of setting the 
fuze. When the final position is reached, the fuze setting corre¬ 
sponds to that on the fuze setter scales. Once the fuze has been 
set, the adjusting mechanism can continue to be operated in 
accordance with subsequently received data until the round is 
removed for loading. 

Electric lamps are provided to illuminate important parts 
of the fuze setters where necessary. Power is secured for the 
lamps by means of a step-down transformer in the gun junction 
box of the data transmission system. 



FUZE SETTER, M10 


FUZE SETTER, M8-— This device is used with any 3" anti¬ 
aircraft ammunition equipped with the 21-second antiaircraft 
powder-train fuze, Mk. Ill, or modifications, or with the 30- 
second mechanical fuze, M43. It may also be used with 3" 
dummy ammunition. In order to adapt the fuze setter for use 
with different fuzes, separate scales, setting rings, and adjust¬ 
ing rings are supplied. 






FUZE SETTERS M8, M9, M10, M13 (Continued) 



Electric lamps are provided for the 
guide and the fuze indicator. They are 
inserted in lamp wells. Luminous paint 
in the electrical and mechanical fuze in¬ 
dexes also serves to adapt this model for 
night use. 

FUZE SETTER, M9 —This fuze setter was 
developed for setting the M2 time fuze 
on the fixed H.E. shell, M38, as used in 
the 105 mm antiaircraft gun. It func¬ 
tions similarly to the M8 fuze setter, but 
differs in appearance. 

This fuze setter has an additional auxil¬ 
iary scale and index located below the 
indicator for direct indication of fuze 
range. The indicator against which this 
scale is read can be offset to introduce an 
arbitrary correction. 


Fuze Setter, M9, has but one electric 
lamp for night illumination. It is located 
above the guide. 

FUZE SETTER, MlO— This fuze setter is 
used on 105 mm antiaircraft ammuni¬ 
tion fitted with the mechanical time fuze, 
M43A2. It is an enlargement of the M8, 
with many of its component parts inter¬ 
changeable with those of the M8. 

FUZE SETTER, Ml3— This fuze setter, 
modeled on the M8, is designed primarily 
for mounting on the 90 mm Antiaircraft 
Gun Mount, Ml, and is used with 90 mm 
antiaircraft ammunition fuzed with the 
30 second Mechanical Time Fuze, M43, 
or with dummy drill cartridges fuzed 
with the Dummy Fuze, M44. 

References —FM 4-110; TM 9-1635; 
TM 9-1640; TM 9-1641; TM 9-2005, 
v. 6. 


FUZE SETTER M19-STANDARD 


F uze Setter, M19, is a power-operated 
mechanism, by which the Mechanical 
Time Fuze, M61 or M61A1, as used in 120 
mm shells, is automatically set to the 
time setting corresponding to the fuze 
range data computed by the director. 
The fuze setter, mounted on rails over 
the breech ring of the 120 mm mobile 
Antiaircraft Gun, Ml, acts in conjunction 
with the Power Rammer, M9. The ram¬ 
mer automatically moves the fuze setter 
back over the nose of the shell which is 
held in the rammer tray. When the fuze 
has been set, the mechanisms of the 
rammer draw the fuze setter forward into 
the original position, and lower the load¬ 
ing tray so that the shell is in line with 
the bore of the gun into which it is then 
rammed. 

Essentially, the fuze setter consists of a 
synchronous repeater, a driving motor, a 
rotating pawl assembly, and a control 



FUZE SETTER, Ml9 


UNCLASSIFIED 
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unit. The synchronous repeater receives 
the fuze data from the director, indicating 
it on a dial. The repeater contains the 
electrical contacts by which the firing 
circuit to the control unit is closed when 
the fuze setting corresponds to that 
indicated by the position of the repeater. 

The driving motor, which is provided 
with thermal cutout protection to cut 
off the power when there is danger of 
burning out the motor, is a ^-horse¬ 
power, 110-volt, 60-cycle, 3-phase, 3,450 
r.p.m. induction motor which drives the 
moving parts of the fuze setter. These 
include a holding pawl and a setting 
pawl, which operate at reduced speed 
through a planetary gear system. The 
driving motor runs only while the fuze is 
being set. 

The motor is started by the closing of 
the 2-pole starting switch. This is accom¬ 
plished by a plunger which is actuated 
by the end of the fuze as the projectile 
and fuze enter the fuze setter. At that 
time, the plunger withdraws the knockout 
sleeve against spring pressure, and is 
itself withdrawn from a switch which is 
closed when there is no projectile in the 
fuze setter. Another switch, which is 
wired in series with the opened switch and 
with the coil of a solenoid on the re¬ 
ciprocating cam control mechanism of 
the rammer, is closed. Thus no current 
flows between the two switches, and the 
fuze setter remains in position. 

The planetary gears rotate the setting 
pawl until it engages the fixed slot in the 
fuze. This portion of the planetary dif¬ 
ferential then stops rotating, thus causing 
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the setting pawl to rotate in the reverse 
direction until the setting pawl engages 
the fuze setting slot. Rotation continues 
until the motor comes to rest after the 
fuze is set. The spur gear differential re¬ 
ceives motion from each pawl ring, so that 
its casing moves in proportion to the 
angle between the pawls, regardless of 
orientation. The round may therefore be 
inserted while in any radial position, 
without affecting the accuracy of the fuze 
setting. 

When the fuze setting corresponds to 
that indicated by the repeater, an elec¬ 
trical contact is made which allows the 
central circuit to fire, thus momentarily 
energizing the disengaging solenoid. This 
solenoid releases the knockout sleeve 
which ejects the setting pawl from the 
fuze setting slot and opens the motor 
starting switch. The motor then coasts to 
a stop and cannot be started until the 
cycle is repeated. 

The movement of the knockout sleeve 
also closes the switch which was opened 
when the starting switch was closed. At 
the same time, the second switch is held 
in a closed position and thus current flows 
in the coil of the solenoid which operates 
the tripping mechanism on the main 
reciprocating cam. The latter moves the 
fuze setter from the projectile. As a result 
of the withdrawal of the fuze nose 
plunger from the end of the fuze, the 
current in the solenoid is cut and the 
reciprocating control of the rammer is 
reset to normal. With this step, all units 
of both mechanisms are ready to start the 
cycle again. 
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POWDER TEMPERATURE INDICATORSM12,M13,M14,M15-?.*"’ 


A powder temperature indicator is a de¬ 
vice by which the temperature of the 
powder in fixed rounds can be determined 
without danger to personnel. The instru¬ 
ment consists of a Powder Temperature 
Thermometer, Ml, a cartridge case for the 
ammunition being tested, and a metal 
plug. The cartridge case contains the 
standard propelling charge, but no igniter. 
The plug serves as a seal for the cartridge 
case and contains a hole through which 


the stem of the thermometer can be in¬ 
serted to protrude into the powder. 

Each indicator is kept in a fiber con¬ 
tainer similar to those in which the 
corresponding rounds are shipped. The 
container is longer than the container for 
a live round to accommodate the increased 
length of cartridge case and plug. At the 
end of the container is an insulated plastic 
window through which the dial of the 


thermometer can be read without remov¬ 
ing the round from the container. 

All standard powder temperature indi¬ 
cators are used with antiaircraft rounds. 
The four models are identical except for 
size of cartridge case and amount and type 
of powder used. The Ml2 is used with 3" 
ammunition, the M13 with 90 mm am¬ 
munition, the M14 with 105 mm ammu¬ 
nition and the M15 with 120 mm am¬ 
munition. 


SCORING REGISTER MI-STANDARD 


T he Scoring Register, used with auto¬ 
matic antiaircraft weapons firing tracer 
ammunition, is an instrument which indi¬ 
cates, on dials and on recording tape, the 
deviations of the tracer stream from the 
target. The instrument is issued to anti¬ 
aircraft training centers and to the Anti¬ 
aircraft Artillery School for use in target 
practice with rocket targets or towed 
targets. 

The unit consists of two cabinets, one 
containing the seven dial register and the 
other containing the tape recorder. In 
addition, there are cables which connect 
the spotter’s controls and the register. 
When in use, the scoring register and the 
tape recorder are placed on a recording 
desk about 6 feet in length by 3 feet in 
width. 

A flank spotter and a front spotter, 
each situated in a good position for 
spotting, hold the respective spotting 
controls. The flank spotter observes the 
tracers for vertical deflections and the 
front spotter observes for lateral deflec¬ 
tions. In the flank spotter’s hand control, 
there is one button which the spotter 
presses to indicate overs and another to 
indicate unders. Similarly, the front spot¬ 
ter presses one button to indicate a shot 
to the right of the target and another to 
indicate a shot to the left of the target. 
If the shot appears to be a hit, the spotter 
presses both buttons simultaneously. 

The seven-dial register automatically 
registers, in the proper one of the seven 


dials, the signal sent by each spotter. 
These data are recorded by two additional 
operators, the azimuth recorder and the 
elevation recorder, who occupy positions 
at the scoring desk. When a hit is spotted, 
a gong sounds automatically. 

Each dial register operates relays which 
close when the dial actuating armature is 
pulled back. These relays connect to the 
tape recorder circuit by a multiple-con¬ 
nector plug and cable. The tape is sup¬ 
plied from a roll and it is driven through 
the recorder by a spring motor which 
starts when the first electrical impulse is 
received. After the last impulse has been 
received, the motor continues to run 


only long enough to feed out all tape upon 
which signals are recorded. 

Signals are recorded on the tape by 
means of two pens, one of which is con¬ 
trolled by each spotting control. When a 
spotter signals ‘"Right” or “Over,” his pen 
is moved to make a short dash on the 
recording tape. When a spotter signals 
“On,” his pen will make a long dash. 
When both spotters signal “On,” there 
will be two long dashes side by side to 
indicate a hit. 

The scoring register is provided with 
its own self-contained power supply, but 
auxiliary batteries and an external power 
supply may be used, if desired. 
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ANTIAIRCRAFT MACHINE GUN TRAINER M9-STANDARD 



ANTIAIRCRAFT MACHINE GUN TRAINER, M9 


T he Antiaircraft Machine Gun Trainer, 
M9, is used for training gunners in 
aiming antiaircraft machine guns against 
aerial targets. It consists of an electrically 
controlled, pneumatically operated de¬ 
vice simulating the appearance of a water- 
cooled machine gun; a control unit; an 
air compressor; a target assembly; and 
an ultraviolet lamp. One advantage of 
the trainer is that by its use the gunner 
can obtain experience which w T ould other¬ 
wise be attained only in actual combat. 
In addition, the unit can be set up at any 
time, indoors or outdoors, and its use 
eliminates the expenditure of valuable 
ammunition. 

The gun, which is set up in a range 
scaled at 1:30, releases plastic pellets 
when the firing mechanism is actuated. 
The pellets are ejected from the barrel by 
air pressure at regular intervals corre¬ 
sponding to the intervals between tracers 
when the cal. .50 machine gun is fired. 
The gunner elevates and traverses the 
gun and fires the pellets at a scale-model 
airplane which may be set to fly a 
straight course, to climb, or to dive. The 
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time of flight of the pellet to a target at 
a 50-foot range is approximately the same 
as that of a cal. .50 projectile to an air¬ 
plane at a 500-yard range, accurately 
retaining the 1:30 scale. 

In a cabinet contained in the control 
unit are the electrical units by which the 
trainer is operated. In addition, the con¬ 
trol unit contains a record player with 
automatic record-changing apparatus, the 
mechanism for reproducing the sound of 
muzzle blast, an amplifier, and storage 
space for records and other equipment. 
A loudspeaker is mounted on uprights 
attached to the front of the cabinet. 
The control cabinet is usually set up 
about 15 feet behind the gun and 30 feet 
to the right of the compressor unit. 

On the upper part of the right-hand 
side of the control cabinet is the control 
panel on which are mounted five elec¬ 
trical switches, a volume control for the 
record player, a fuze to protect the 
speaker unit, three electrical outlets, and 
a pilot light which indicates whether the 
main switch is on or off. None of the 
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components of the trainer, except the air 
compressor, can operate unless the main 
switch is on. The firing switch is turned 
on to permit the firing mechanism of the 
gun unit to operate. The recoil switch 
causes the gun to simulate recoil. In 
conjunction with the recoil, the gun sound 
switch is employed to cause the repro¬ 
duction of the sound of the muzzle blast. 
The battle sound switch controls the 
shunt which cuts the recorded battle 
sounds out of or into the circuit. 

Under daylight conditions, white plas¬ 
tic pellets are used, and in darkness 
fluorescent pellets, painted red for easy 
identification, are employed. An ultra¬ 
violet lamp, located below the water 
jacket of the gun and controlled by a 
switch on the gun, makes the fluorescent 
pellets visible in darkness. The source of 
power for the ultraviolet lamp is an out¬ 
let below the main switch on the control 
cabinet. 

The target assembly is usually set up 
50 feet in front of the gun, to reproduce 
the 1:30 scale. Four metal airplanes serve 
as targets. Three of them, for daylight 
use, bear the insignia of the United 
States, Germany, and Japan respectively. 
The fourth one has no insignia and is 
treated with fluorescent paint so that it is 
visible in darkness by means of the ultra¬ 
violet lamp, and with phosphorescent 
paint so that it is visible when beyond 
the range of the lamp. In either case, it 
resembles an airplane in the beam of the 
searchlight. To provide a permanent 
record of hits, a paper target with a pic¬ 
ture of an airplane is supplied. 

In use, the target selected is suspended 
on one of three trolley wires, strung on a 
horizontal course, a diving course, and a 
climbing course. A tow line, controlled by 
a reel, is attached to the target and oper¬ 
ated by the instructor. It is possible to 
move the taTget at a speed corresponding 
to 400 miles per hour. A target towed by 
an actual airplane cannot ordinarily at¬ 
tain a speed above 150 miles per hour. 
Thus this device gives training facilities 
superior to those otherwise obtainable. 

For more advanced training, the posi¬ 
tion of the gun with respect to the target 
unit can be changed, to give the student 
experience with targets approaching from 
various angles. For example, the planes 
can appear to approach from behind the 
gunner, or to pass overhead in a chmb 
away from or toward the gunner. 

Reference —TM 9-221. 




PLOTTING BOARDS M8C AND M8D-STANDARD 


PLOTTING BOARD, T9, WHICH IS BEING MODIFIED AS M8C AND M8D 



P lotting Boards, M8C, designed for 90 
mm ballistics, and M8D, designed for 
120 mm ballistics, provide means for 
plotting the present and future course of 
an airplane and determining the proper 
azimuth, quadrant elevation and fuze 
setting. They are intended only for emer¬ 
gency use in case of failure of the director. 
These boards, still under design, are being 
constructed by modification of the T9 
Plotting Board. 

Plotting Board, T9, is a circular board 
surrounded by an azimuth circle, and 
divided in half. Inscribed on the left hand 
semicircle are angular height curves, 
while the right hand semicircle contains 
intersecting quadrant elevation and fuze 
curves. On the left hand side, just inside 
the azimuth circle, is an altitude scale 
graduated at 20-yard intervals and num¬ 
bered at 100-yard intervals from 0 to 
12,800 yards. Revolving on a pivot at the 


center of the board, and clamped to the 
azimuth circle, so that the azimuth circle 
revolves with it, is an azimuth arm with 
an index inscribed along its entire length. 
The azimuth arm is used in setting the 
proper azimuth opposite the altitude of 
the airplane. At the points where the 
index coincides with the angular height 
of the airplane, the successive plotted 
positions are marked on the plotting 
surface and connected by a line. The 
plotting surface is a disc of translucent 
material on which are inscribed the 
diameter and parallel chords. It is pivoted 
about the center of the board over the 
azimuth arm. Also pivoted about the 
center, and located above the plotting 
surface, is a radius arm pointed at one 
end. The radius arm is also constructed to 
slide to the left and right along almost its 
entire length. This plotting board is also 
provided with a parallax rule and a time 


speed scale, which are used respectively 
in correcting for gun displacement and in 
determining future position. When the 
radius arm is made to follow the plotted 
course with the flat end on the predicted 
point, the pointed end will indicate 
the proper quadrant elevation and fuze 
time. 

The production models will be modified 
by increasing the horizontal range to 
24,000 yards and in the case of the M8D 
Plotting Board increasing the altitude 
range to 16,000 yards, redrafting the 
present position chart and the ballistic 
chart, and provision of improved parallax 
and time-speed rules. In addition, there 
will be certain mechanical improvements; 
the parallax lines will be heavier and of 
a distinctive color; and the plotting 
surface will be modified to prevent warp¬ 
ing and to permit the use of an ordinary 
pencil. 
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SUBMARINE MINE PLOTTING BOARDS 

M9C, M9D, M9F $tandard M1906, M1918A1 STANDARD 






SUBMARINE MINE PLOTTING BOARDS M9C, N19D, M9F, Ml906, M1918A1 (Continued) 

board. The stations are attached perma¬ 
nently to a fixed plate on sleeves correctly 
positioned in distance and direction from 
the center of the circle. No auxiliary arm 
is needed, and the primary and secondary 
arms are coupled directly to the index 
boxes. Each coupler is equal in length to 
the scaled distance between the station 
represented and the center of the azimuth 
circle. The index'boxes have subscales for 
reading the azimuths of the station arms 
to .05°. 

PLOTTING BOARD, M9C—The stand 
ard submarine plotting board is an adap¬ 
tation of Plotting Board, M4, with a plot¬ 
ting radius of 67)4 inches and a scale of 
150 yards to an inch. It has been stand¬ 
ardized in place of the M1906 and the 
M1918A1 to facilitate production. 

PLOTTING BOARD, M9D-~This is the 

M9-type board, sealed at 300 yards per 
inch. 

PLOTTING BOARD, M9F—This is the 
M9-type board, scaled at 100 yards per 
inch. 

References— TM 9-1570; TM 9-2571. 


T he mine predictor is used in conjunction 
with the submarine mine plotting 
board for determining when a moving 
target will arrive at the location of a 
mine. The instrument is a triangular piece 
of xylonite marked into a series of similar 
triangles. The radial lines represent time 
at 5-second intervals ranging from 0 on 
the left to 45 seconds on the right-hand 
edge. Between the left side of the pre¬ 
dictor and the 0-second line is a wider 
triangle with radial lines representing the 
travel of the target in 15 seconds. 

The course of the target is plotted on 
the plotting board at 15-second intervals, 
therefore the distance traveled in 15 
seconds can be quickly ascertained. The 
predictor can be placed on the last plotted 
position of the target so that the distance 
between the left-hand edge and the zero 
graduation is equal to the distance traveled 
in 15 seconds. The time required for the 
target to reach the nearest mine can be 
read on the predictor. 

Reference— FM 4-6. 


MINE PREDICTOR M191 6-STANDARD 



on its outer end for indicating the azimuth 
at which the arm is set. 

The secondary arm is pivoted from a 
sliding block which is set at the point on 
the base line corresponding to the distance 
of the secondary station from the primary 
station. The secondary station index box 
is attached to the arm by a coupler repre¬ 
senting the distance between the two sta¬ 
tions. An auxiliary arm is pivoted from 
the center of the board and is attached to 


the index box of the secondary arm. It 
provides a means of keeping the secondary 
arm parallel to a radius from the center of 
the board. 

SUBMARINE PLOTTING BOARD, 
M1918A1—This is a larger plotting board 
with a plotting radius of 75 inches. The 
board is not a full semicircle, for the azi¬ 
muth circle covers only about 100°. The 
base line is not a diameter of a circle, per¬ 
pendicular to the normal azimuth of the 







SUBMARINE PLOTTING BOARD, M1918A1 




binoculars M2, M13, M15A1, M17-standard 

binoculars M3, M7, M8, M9, Mk 21A1— substitute standard 


BINOCULARS M6, M15 —LIMITED STANDARD 


BINOCULAR M2 —This instrument 
is standard to meet all requirements for 
an 8-power, 56-mm objective binocular. 
It is designed with a large objective for 
use as a night glass. At present, it is 
supplied only to the Engineer Corps 
for use at searchlight control stations. 
Binoculars M7 and M15A1 are sub¬ 
stitute standard for this requirement. 

BINOCULAR M15—This is a 7- 
power, 50-mm objective binocular, 
which has been waterproofed to enable 
it to withstand a 5-minute submersion 
test. It is limited standard for use by 
the Engineers and the Air Forces, as 
well as for other services requiring a 
large objective binocular. 

BINOCULAR M15A1—Binocular 
Ml5, modified to permit the use of 
Filter Ml, is standard for issue to the 
Army Air Forces. It consists of the 
Ml5 with the soft rubber eyeshields 
and the polarized filter and associated 
mechanism removed. New plain phe¬ 
nolic eyeguards to accommodate Filter 
Ml are added. 

BINOCULAR M13—This is the stand¬ 
ard instrument to meet all requirements 
for a 6-power, 30-mm binocular. It has a 
field of view of 8° 30'. This instrument 
was recently adopted as Standard for 
procurement in lieu of Binoculars M3, 
M8, and M9, which are now Substitute 
Standard. The M13 is made to the 
same specifications as the M3, M8, 
and M9, except that whereas the latter 
are subjected to a rain test, the M13 is 
required to meet a 5-minute submer¬ 
sion test. Another binocular of this 
group is the limited standard M6 which 
is similar to the M3, M8, and AI9. It 
was originally procured for the British 
only and had reticle graduations to 
meet their needs. Since it has been 
issued to the U. S. Army Air Forces, it 
has been given a standard designation. 

BINOCULAR Ml6—This is an un¬ 
waterproofed 7 x 50 binocular, with a 
reticle similar to that of the Ml3 type 
of instrument. This binocular is used in 
limited quantities by cavalry, infan¬ 


try, and armored units with special 
requirements for a binocular with a 
reticle for laying the gun and for 
spotting. It has better light, gathering 
qualities and higher magnification than 
the M13 type binocular but is sub¬ 
stitute standard for the M17 because 
it is less waterproof than the latter. 
This binocular without the reticle is 
designated M7. 

BINOCULAR Ml7—This consists of 
Binocular M l 5, modified by the addi¬ 
tion of a reticle. It is standard for 
issue to those units requiring such an 
instrument. 

BINOCULAR MK. 21A1—This is a 
7 x 50 waterproofed Navy binocular. 
It has been adopted as substitute stand¬ 
ard for issue to the Air Forces with 
case and neck straps but without spare 
parts. 

All these instruments have porro- 
prism erecting systems. 

FILTER Ml—This variable density 
filter is to be issued as a standard ac¬ 
cessory for every Binocular M3, M6, 
M7, M8, M 9, M13, M15A1, M17, and 
Mk 21 Al. These filters prevent glare 
and permit observation in conditions 
of strong light without damage to the 
eyes. The filter consists of two pairs of 
polarizing disks, mounted in a frame 
which can be attached to the eyeguards. 
Each disk is a sheet of polarizing him 
between glass. Each pair of disks con¬ 
sists of a fixed disk which serves to 
neutralize reflection from horizontal 
surfaces, and a movable disk. The 
movable disks may be rotated con¬ 
currently by means of either of two 
levers. When in the same axial position 
as the fixed disk, maximum light trans¬ 
mission is permitted. When rotated 90° 
from the original position, only a small 
fraction of the incident light is trans¬ 
mitted. The advantage of this filter is 
that the light transmission may be 
varied to suit almost all conditions of 
visibility. 

References —TM 9-2005, vol. 5; 
TM 9-575. 


CHARACTERISTICS 


M15 A1, Ml7/ M3, M6, M8, 

M2 Mk 21 Al M9, Ml 3 M7, Ml 

Magnification.8X 7X 6X 7X 

Diameter of entrance pupil.56 mm 50 mm 30 mm 50 mm 

Diameter of exit pupil.7 mm 7 mm 7 mm 7 mm 

Field of view.100 mils 127 mils 150 mils 127 mils 

Weight less strap.50Vi oz. 52 oz. 22.25 oz. 41 oz. 


BINOCULAR M2 



BINOCULAR M8 


BINOCULAR Ml5 





BINOCULAR WITH FILTER Ml 
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WATCHES-STANDARD 



POCKET WATCH, 15 OR MORE JEWELS 


POCKET WATCH, RAILROAD GRADE 


STOP WATCH, TYPE B, CLASS 15 


POCKET WATCH, 15 OR MORE JEWELS 

—This watch has luminous-coated hour 
and minute hands and a black second 
hand. It has black minute and second 
graduations, and small red numerals to 
indicate 1-minute intervals, 

POCKET WATCH, RAILROAD GRADE 

—This 21-jewel watch is authorized for 
railway use. It has black numerals and 
blued-steel hands. The case has a nickel- 
finish surface. 


WRIST WATCH, 7 OR MORE JEWELS— 

This watch is authorized for issue to all 
services. The hour and minute hands and 
hour numerals are luminous-coated for 
night use. The instrument is somewhat 
resistant to water and shock. The wrist 
strap is of water-proof canvas instead of 
the leather or webbing which was for¬ 
merly used. 

STOP WATCH TYPE B, CLASS 15— 

This 15-jewel watch has a second dial 
registering up to 60 seconds in second 


intervals, and a minute dial registering 
up to 30 minutes in 1-minute intervals. 
It is controlled by pushing the crown or 
the pushpiece which extends through the 
crown. 

O.C.M. 19034, 15 Oct. 1942, requires 
that all watches procured in the future 
be equipped with a 24-hour face by super¬ 
imposing figures 13 to 24 in red within 
the standard 12-hour figures. All watches 
must successfully pass a test for water 
resistance. 
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MESSAGE CENTER CLOCKS M2-STANDARD, MI-LIMITED STANDARD 


T hese clocks are timepieces of proven accuracy which are used 
in message centers. The Ml clock has two adjustable 
hour hands, one of which is used to indicate the hour in the 
operation zone and the other to indicate the hour at the point 
of origin of the message. The timepiece has a black dial and 
white, radium-inset hands and hour numerals. As in all Ord¬ 
nance timepieces, there is an inner set of figures from 13 to 
00 so that the hours can be read easily according to the 24- 
hour system. The minute hand is set by an outside stem and 
the clock has a high-grade, 8-day movement. Accuracy to 
within 30 seconds in 24 hrs. at temperatures from 0° to 105°F. 
is one of the specifications of the message center clock. 

A carrying case is provided for this clock. It can be opened 
out to serve as a table support when necessary. 

MESSAGE CENTER CLOCK, M2—This clock has a dial 6 
inches in diameter. The instrument is moisture resistant, but 
not completely waterproof and dustproof. 

MESSAGE CENTER CLOCK, Ml—This timepiece has a dial 
4inches in diameter and is less moistureproof than the M2. 



MESSAGE CENTER CLOCK, Ml 


BORE SIGHTS—STANDARD 


A bore sight is used to determine 
whether the axis of the bore is 
properly oriented for direction. Each bore 
sight consists of a breech element and a 
muzzle element, designed for one par¬ 
ticular model of gun only. In most cases 
this model number is engraved on the 
breech element. Several types of bore 
sights are standard. 

For most weapons, the breech element 
is a disk which fits into the breech end of 
the gun. There is a small hole in the center 
for sighting and four large holes used in 
grasping the disk. The muzzle element for 
small arms and light Field Artillery con¬ 
sists of black linen cord which is stretched 
across the muzzle of the gun through 
notches on the muzzle. A web belt is 
fastened around the muzzle and holds the 
cord in place. 

For larger weapons the muzzle element 
is a second metal disk with center clearly 
indicated by intersecting chords. 


BORE SIGHTS, MlO AND M12—These 
bore sights are standard for use with 37 
mm antiaircraft guns. The MlO is used 
in the breech and the M12 in the muzzle. 
The breech bore sight consists of a metal 
tube which is inserted in the bore and a 
mirror held at a 45° angle behind the 
tube. The mirror permits bore sighting 
by looking down from above the tube 
extension. It is thus unnecessary to re¬ 
move the back plate, the driving rod as¬ 
sembly, and the lock frame as must be 
done when the ordinary type of breech 
bore sight is used. 

The muzzle bore sight consists of a 
tube which is inserted in the muzzle of 
the gun. There are two cross wires for use 
in the actual bore sighting. On the pro¬ 
jecting end are three arms which are 
visible from the rear of the gun. These 
serve as a warning to the gun crew of the 
presence of the bore sight. 


Procurement of these is being held 
pending results of tests of Bore Sight 
Kit, T5. 

BORE SIGHT, M17—This breech bore 
sight, standard for the 40 mm Antiaircraft 
Gun, Ml, is used in conjunction with the 
conventional type of muzzle bore sight. 
It consists of a disk which fits into the 
breech of the gun, with a mirror posi¬ 
tioned at a 45° angle to permit bore sight¬ 
ing from above without any disassembly 
of the weapon. The bore sight is correctly 
positioned by means of a small lug on the 
forward end which fits into a notch in the 
barrel. Not only does the lug serve to 
hold the bore sight in proper vertical 
alignment, but its upper part interferes 
with the barrel lock and prevents the 
closing of the top cover when the bore 
sight is in the breech. 

References —FM 4—15; TM 9-2005 
vol. V. 
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BROWNING MACHINE GUN, CAL. .30, M2, AIRCRAFT-STANDARD 



BROWNING MACHINE GUN, CAL. .30, M2, AIRCRAFT, ON FLEXIBLE MOUNT 


I n World War I the* .50 caliber machine 
gun was the predominant aircraft 
weapon; in World War II it has been 
reduced to a secondary role by guns of 
heavier caliber. Its tactical use now is as 
a supplementary weapon with a high 
cyclic rate for fire at close ranges. 

The Browning Machine (inn, cal. .20, 
M2, Aircraft, is recoil-opt*rated and air¬ 
cooled. It is fed by a metallic link, dis¬ 
integrating belt in all firing. This gun is 
designed for both fixed and flexible* use 
and, by replacing some of the component 
parts, it may be fed from either the left 
or the right side as desired. The fixed and 
flexible guns are identical except for the 
mounting parts. 

FIXEDGUN -This typo is rigidly 
mounted in the fuselage in Iroiit ol the 
gunner or it may be mounted in tin* 
wings for firing by remote control. In 
hand opera!ion an operating slide retracts 
the breech mechanism for loading, un¬ 


loading, and clearance of stoppages. A 
cable may be attached to permit remote 
control. Tlu* fixed gun is normally assem¬ 
bled with a back plate having a horizontal 
buffer but without spade grips. 

The fixed gun, when mounted adjacent 
to the airplane engine, is fired through 
the are of propeller rotation by a synchro¬ 
nizing system which delivers semi-auto¬ 
matic fire timed with the revolutions of 
the propeller. Fire of wing-mounted guns 
is controlled by a solenoid and operated 
by a switch, usually mounted on the 
pilot s control stick. 

FLEXIBLE GUN -This type is installed 
in the fuselage on a mount which permits 
free aiming. It has a refracting slide, on 
the right side of the gun, which connects 
with the bolt by means of tin* retracting 
slide bolt stud. The retracting slide per¬ 
mits retraction of the breech mechanism 
by band for loading, unloading, and clear¬ 
ance of stoppages in tiring. The flexible 


gun is provided with a back plate carrying 
a horizontal buffer, double spade grips, 
and a hand trigger. It delivers full auto¬ 
matic fire. 

References —TM 9-205; TM 9-1205; 
TM 9-2200. 

CHARACTERISTICS 

Weight of fixed gun.21.5 lb. 

Weight of flexible gun.23 lb. 

Length, overall.39.8 ins. 

Weight of recoiling parts.6.56 lb. 

Weight of barrel.3.81 lb. 

Length of barrel.23.9 ins. 

Length of rifling.70.9 cals.; 21.35 ins. 

Rifling 

Number of grooves.4 

Right-hand twist: 1 turn in. .33.3 cals.; 10 ins. 

Depth of grooves.0,0040 in. 

Cross-sectional area of bore 0.0740 sq. in. 

Rate of fire.1,000-1,350 rds./min. 

Firing-pin release 

Pressure applied to sear: 12-17 lb. 
Pressure applied to sear holder: 25-35 lb. 
Ammunition, types.. Ball; A.P.; tracer; incendiary 


BROWNING MACHINE GUN, CAL. .50, M2, AIRCRAFT-STANDARD 


T here are three main types of Browning 
Machine Guns, cal. .50, M2 water- 

cooled, heavy barrel, and aircraft.and 

among these the aircraft type was given 
prime consideration in all phases ot de¬ 
sign. All these guns may be used in the 
same mount ; and by changing barrels and 
barrel jackets, and by changing the posi¬ 
tion of certain minor components, any of 
the three types may be converted to 
either of the other two. This interchange¬ 
ability of the important parts of the gun 


. UNCLASSIFIED 


greatly facilitates mass production with 
the same tooling setup. 

The Browning Machine Gun, cal. .50, 
M2, Aircraft, is a recoil-operated, belt-fed, 
air-cooled weapon. The barrel recipro¬ 
cates in a steel outer jacket drilled to 
enhance cooling. By repositioning some 
of the component parts, the gun may be 
fed from either the right or left side. The 
disintegrating metallic link belt is used 
with all installations of the gun. 

BASIC GUN —The Browning Machine 


iSS OFFICE CHIEF 


>F ORDNANCE llii 


Gun, cal. .50, M2, Aircraft, is now fur¬ 
nished as a basic gun which may be 
equipped with either an operating slide 
group assembly, a retracting slide group 
assembly, or a retracting slide group 
assembly and spade grip back plate. The 
various installations are classified as 
follows: 

WING GUN— This is the basic gun on 
a fixed mount iri the wing of the aircraft. 
The wing gun may be equipped with a 
retracting slide assembly, in which case a 
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BROWNING MACHINE GUN, CAL .50, M2, AIRCRAFT (Continued) 



BROWNING MACHINE GUN, CAL. .50, M2, AIRCRAFT, MOUNTED IN AN ATTACK BOMBER 


charging cable is attached to the slide 
lever. With either this cable attachment 
or a hydraulic charger the gun is charged 
from the cockpit. 

Wing-mounted guns are fired by a 
solenoid attached to the gun receiver and 
controlled from the cockpit. The solenoid 
and hydraulic charger are supplied by the 
Army Air Forces. 

SYNCHRONIZED GUN— For synchro¬ 
nized firing, the basic gun is supplied with 
the operating slide assembly which is 
provided for retraction of the breech 
mechanism by hand. The synchronizing 
mechanism, consisting of an impulse gen¬ 
erator attached to the airplane engine, a 
solenoid, and a trigger motor mounted on 
the receiver side plate of the gun, is 
supplied by the Army Air Forces. 

FUSELAGE GUN — This type is 
mounted in the nose, waist, or tail of 
the plane on a flexible gun mount adapter 
supplied by the Army Air Forces. The 
gun mount adapter is equipped with 
spade grips, back plate trigger, and trigger 
safety, and is usually provided with a 
shock-dampening device. The fuselage 
gun is equipped with the retracting slide 
assembly, located on either the right-hand 
or left-hand side of the gun. In some 
flexible installations, the back plate as¬ 
sembly with spade grips is added. Nose- 
mounted guns are fired by a solenoid. 

TURRET GUN— When installed on a 
fixed mount in an airplane turret, the 


basic gun is equipped with a charger and 
is fired by a solenoid mounted on the back 
plate, top plate, or side plate. A shock- 
dampening adapter is usually mounted on 
the gun. In some turrets the gun is 
moved both horizontally and vertically 
by moving the turret as a whole; in others 
the gun and mount only are moved. 

SIGHTS —Sighting equipment for the 
Browning aircraft machine guns is con¬ 
sidered to be plane equipment and is 
furnished by the Army Air Forces. 

ACCESSORIES —Parts added to the gun 
for firing by trigger motor or solenoid are 
supplied by the Army Air Forces. 

Two devices for accelerating the rate of 
fire arc supplied with the gun as acces¬ 
sories—these are the Flash Ilider, cal. 
.50, Ml, and the Aircraft Machine Gun 
Booster, cal. .50. Either device may be 
attached to the muzzle end of the barrel 
jacket and when assembled takes the 
place of the standard front barrel bearing. 
The flash hider is usually attached to 
flexibly installed guns and the booster 
is used mainly on wing guns or those of 
fixed installation where muzzle flash is 
unimportant and where added air resis¬ 
tance would be detrimental. The flash 
hider boosts the rate of fire approximately 
50 rounds per minute and the booster 
raises it 100 rounds per minute. 

RATE OF FIRE —During training a max¬ 
imum hurst of 75 rounds is permitted 
from a cool gun. One minute after firing 


this first burst, firing may be resumed at 
the rate of one 20-round burst per minute. 
Combat firing is unrestricted but bursts 
longer than 75 rounds (5-second bursts) 
will overheat the barrel and if repeated 
without pause may cause stoppages or 
“cooked-off” rounds. Prolonged firing 
may lead to the scrapping of the barrel, 
since a new barrel may be ruined by a 
prolonged burst of about 3^2 minute dura¬ 
tion. After long bursts from synchronized 
guns the mechanism of the gun must be 
locked to the rear for 2 minutes to avoid 
having “cooked-off” rounds strike the 
propeller blade. 

References—TM 9-225; TM 9-1225; 
TM 9-2200. 

CHARACTERISTICS 

Weight of basic gun.58.32 lb. 

Weight of retracting slide group assembly. 3.00 lb. 
Weight of operating slide group assembly. 1.62 lb. 
Weight of back plate with horizontal 

buffer assembly.2.68 lb. 

Weight of back plate with spade grips, 

trigger safety, trigger assembly.4.01 lb. 

Weight of side plate trigger assembly... 0.44 lb. 

Weight of recoiling parts.19.2 lb. 

Weight of barrel.9.8 lb. 

Length of basic gun, overall.57 ins. 

Length of barrel.36 ins. 

Length of rifling.63.8 cals.; 31.91 ins. 

Rifling 

Number of grooves.8 

Right-hand twist: 1 turn in.30 cals.; 15 ins. 

Depth of grooves.0.0050 in. 

Cross-sectional area of bore.0.2021 sq. in. 

Rate of fire.750-850 rds./min. 

Firing-pin 

release.Pressure applied to sear: 10-20 lb. 

_ Pressure applied to sear slide: 30-35 lb. 
Ammunition, types . Gall; A.P.; tracer; incendiary 
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20 MM AUTOMATIC GUN AN-M2— STANDARD 



BASIC 20 mm AUTOMATIC GUN, AN-M2 


T he 20 mm Automatic Gun, AN-M2, 
is a fully automatic aircraft cannon 
with a muzzle velocity of 2,850 feet per 
second and a cyclic rate of from 600 to 
700 rounds per minute. It is an air-cooled 
weapon of the gas-unlocking, semi-blow- 
back type. Designed for fixed mounting in 
the wing or fuselage of an airplane, the 
gun may be mounted to fire through the 
hub of a propeller, and it may also be 
mounted as a flexible gun in a turret. The 
gun is seared electrically by remote control 
but it is not designed for synchronized 
fire between the blades of a propeller. 
The 20 mm Gun, AN-M2, was stand¬ 
ardized in February, 1941. The 20 mm 
Automatic Gun, Ml, classified as Sub¬ 
stitute Standard, is identical with the 
AN-M2 gun in the tube and working 
parts, differing only in the dimensions of 
some of the receiver parts. 

The principal components of the basic 
gun are the receiver, housing most of the 
working parts, and the tube. The breech 
end of the tube is screwed into the receiver 
and secured with a locking pin to prevent 
its vibrating loose during firing. Mounted 
on the tube is a gas cylinder and sleeve 
group, the function of which is to unlock 
the bolt. In firing, the only parts of the 
gun that do not recoil are the forward 
mount ring, the magazine slide assembly, 
and the magazine. 

Changes in the 20 mm Automatic Guns, 
Ml and AN-M2, made early in February, 
1943, included: 

(a) The removal of inch from the 
back of the key slot of the standard firing 
pin (making it a floating firing pin). 

(b) The adoption of a modified extrac¬ 
tor spring (Wallace-Barnes strut type). 

(c) The strength of the breechblock 
slide springs was increased. 

(d) The chamber was shortened 1 mm. 


There are seven gun type designations 
based on the kind of adapter, sear-actuat¬ 
ing mechanism, and charger used with the 
basic Ml or AN-M2 gun, as follows: 

Type A, used by the U. S. Army Air 
Forces, consists of the basic Ml or AN-M2 
gun with AN-Ml adapter, AN-Ml elec¬ 
tric trigger, and M2 manual charger. 

Type B, used by the U. S. Army Air 
Forces, consists of the basic Ml or AN-M2 
gun with M6 adapter, AN-Ml electric 
trigger, and M2 manual charger. 

Type C, used by the U. S. Army Air 
Forces, consists of the basic Ml or AN-M2 
gun with M7 adapter (with thread pro¬ 
tector), AN-Ml electric trigger, and M2 
manual charger. 

Type D, used by the U. S. Army Air 
Forces, consists of the basic Ml or AN-M2 
gun with M7 adapter (with Ml muzzle 
brake), AN-Ml electric trigger, and M2 
manual charger. 

Type E, used by the U. S. Navy, con¬ 
sists of the basic AN-M2 gun with the 
AN-Ml adapter, AN-Ml electric trigger, 
and Ml hydraulic charger. 

Type F, used by the British, consists of 
the basic Ml gun with M7 adapter (with 
thread protector) and Ml sear mechanism. 

Type G, used by the British, consists of 
the basic AN-M2 gun with M7 adapter 
(with thread protector) and Ml sear 
mechanism. 

ADAPTERS— The AN-Ml adapter is a 
self-contained tubular unit consisting of 
a ring spring in series with a coil spring. 
Fitted over the tube of the gun, it serves 
as a front mounting and also controls the 
recoil of the gun within definite limits 
(0.875 inch to 1.25 inches) sufficient to 
operate the feed mechanisms which de¬ 
rive their operating power from the recoil 
movement of the gun. 


CHARACTERISTICS 


Weight of basic gun, AN-M2 or Ml ... .102 lb. 


Length of basic gun overall.94 ins. 

Weight of 20 mm Adapter, AN-Ml... .11.3 lb. 

Weight of 20 mm Adapter, M6.14 lb. 

Weight of 20 mm Adapter, M7 (with 

thread protector).7.5 lb. 

Weight of 20 mm Adapter, M7 (with 

muzzle brake).10.7 lb. 

Weight of Muzzle Brake, Ml.4.6 lb. 

Weight of Electric Trigger, AN-Ml.5 lb. 

Weight of Sear Mechanism, Ml.1.3 lb. 

Weight of Manual Charger, M2.1.5 lb. 

Weight of Hydraulic Charger, Ml.2.6 lb. 

Weight of 20 mm Feed Mechanism, 

AN-Ml A1.18V 2 lb. 


Weight of 20 mm 60-round Magazine, 

Ml A1 (empty).22 lb. 

Weight of projectiles 

H.E.I., Mk. I.0.286 lb. 

A.P., M75.0.363 lb. 

Ball.0.276 lb. 

Muzzle velocity 

H.E.I., Mk. 1.2,800 ft./sec. 

A.P., M75.2,615 ft./sec. 

Ball.2,850 ft./sec. 

Maximum powder pressure.48,000 Ib./sa. in. 

Rate of fire.600-700 rds./min. 


Adapter, M6, consists of an AN-Ml 
adapter with a rear extension body added 
to increase the overall length of the adapter 
by 8^ inches in order to meet special Air 
Force mounting requirements. 

Adapter, M7, consists of a dashpot pis¬ 
ton, a recoil spring with a recoil spring 
filler sleeve, a recoil spring sleeve, and a 
muzzle brake lock. It reduces the force of 
recoil on the airplane structure by the 
resistance of the spring which is com¬ 
pressed against the shoulder in the mount¬ 
ing when the gun recoils. Muzzle Brake, 
Ml, is screwed on the barrel of the gun 
when the M7 adapter is used in conjunc¬ 
tion with the 60-round Magazine, Ml- 
Al, to reduce recoil distance. When the 
AN-Ml Al feed mechanism and M7 adap- 
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20 MM AUTOMATIC GUN AN-M2 (Continued) 



20 mm ADAPTER, M6 



20 mm ADAPTER, M7, WITH MUZZLE BRAKE, Ml 


ter are used together, the muzzle brake 
must be replaced by a thread protector. 

SEAR-ACTUATING MECHANISMS— 

Electric Trigger, AN-Ml, is designed to 
fire the 20 mm guns in airplanes that are 
equipped with 24-volt electrical systems. 
It consists essentially of a mounting plate 
assembly and solenoid body and is at¬ 
tached to the receiver plate of the gun. 
The solenoid plunger and attached sear 
shaft are moved magnetically against 
spring tension by a force of approximately 
75 pounds to depress the sear and fire 
the gun. 

Sear Mechanism, Ml, uses a bowden 
cable to move a sear spring plunger against 
the sear. A groove in the bowden connec¬ 
tion shaft accommodates a safety trigger 
pin operated by a safety lever which is 
held in two positions, “Safe” and “Fire.” 

CHARGERS— Hydraulic Charger, Ml, 
is used with Naval installations of the 
20 mm AN-M2 gun where it is required 
that the gun be charged or “safetied” by 
remote control. 

Manual Charger, M2, was previously 
designated as the B6 charger by the 
L.S.A.A.F. It consists essentially of a 
flanged charger slide for engaging and 
retracting the bolt assembly. 

FEED MECHANISMS— The 20 mm Feed 
Mechanism, AN-MlAl, utilizes the recoil 
energy of the gun to draw a belt up to 
the gun, separate the rounds from the 
disintegrating links, and feed the rounds, 
one at a time, into the breech of the gun. 
This feed mechanism is made for both 
right-hand and left-hand feeding. 


In the cylindrical metal case of the 
AN-Ml Al feed mechanism four sprock¬ 
ets, with hubs keyed on a rotatable central 
shaft, form an assembly which rotates as 
a whole. A link-ejector bracket is mounted 
on the hub of the front sprocket, a front 
feed lever carrying a last round retainer 
is mounted on the hub of the center 
sprocket, and a rear feed lever is mounted 
on the hub of the rear sprocket. The fourth 
sprocket was added in the AN-Ml Al 
mechanism at the forward position of the 
shaft to aid in supporting the projectile. 
Riveted to the front sprocket is a driving 
spring case within which is a spiral driv¬ 
ing spring. 

The mechanism is operated by the ten¬ 
sion of the initially wound driving spring, 
this tension being maintained by the re¬ 
coil of the gun which actuates a charging 
cam assembly. A recoil of approximately 
inch is required to operate the feed 
properly. As each round leaves the mouth, 
the driving spring acts in the driving 
spring case to rotate the shaft and the 
feed sprockets, thus feeding another round 
into the mouth. 

Changes distinguishing the AN-Ml Al 
feed mechanism from the AN-Ml included 
an increase in the torsional pull of the 
spring from 180 pounds to 210 pounds, 
welding of the clutch into one piece, and 
hardening of the lips of the feed mouth 
to reduce wear. 

The cartridges and disintegrating links 
can be assembled into a belt by hand or 
by means of the 20 mm Ammunition Link¬ 
ing Machine, M4. 


The 20 mm 60-round Magazine, M1A1, 
is operated by spring tension alone. Initial 
tension is applied during assembly and 
further tension is applied progressively in 
loading. The tensioned spring acts through 
the tensioning tube, feed arm axis tube, 
and feed arm to maintain the platform or 
follower in contact with the last round. 
Thus a round is always in position in the 
magazine mouth. The M1A1 magazine 
differs from its predecessor, the Ml, in 
that the spring was changed to that used 
with the Oerlikon magazine, the spring 
case cover was changed from a forging to 
a stamping, and an improved method of 
fastening the spring to the ease was 
adopted. A muzzle brake must be used 
with this magazine as it does not perform 
the function of the Feed Mechanism, 
AN-Ml Al, in absorbing a portion of 
energy from the recoil. 

FIRING CYCLE —When the sear is de¬ 
pressed, releasing the bolt assembly, the 
driving spring forces this bolt assembly 
forward, picking up the round from the 
mouth of the feed mechanism and forcing 
it into the chamber. When the round is 
chambered and the bolt assembly is in the 
forward position, the bolt lock drops into 
position and releases the breechblock slide 
assembly which allows the driving spring 
and breechblock slides to carry the firing 
pin forward to strike the primer. As the 
projectile passes the gas port a pressure 
is exerted against the gas piston which 
actuates the bolt-unlocking mechanism. 
The bolt is then forced backward by the 
then-existing pressures in the chamber 
and the force of the piston rods, com¬ 
pressing the driving and buffer springs. 
Extraction is accomplished by an extrac¬ 
tor on the face of the bolt and ejection 
of the round is done by an ejector at¬ 
tached to the magazine slide upon which 
the feed mechanism is mounted. For 
automatic firing the sear is held in a de¬ 
pressed position, allowing the gun to fire 
continuously until the sear is released to 
engage the bolt assembly at the rear of 
the receiver. 

AMMUNITION —This is issued in the 
form of fuzed complete rounds of fixed 
ammunition, classified as high-explosive- 
incendiary, armor-piercing, or ball. The 
Ml, AN-M2, and British Hispano-Suiza 
guns fire the same ammunition. Service 
ammunition includes cartridge, H.E.I., 
Mk. I, with fuze, percussion, D.A., no. 
253, Mk. III/A/; cartridge, A.P.-T., M75; 
and cartridge, projectile, ball. 

References — Guns,Ml andM2:O.Q.NL. 
16429, 16530; Gun, AN-M2-. O.C.M. 
18019, 19654; Adapter , AN-Ml: O.C.M. 
17820, 18109; Adapter , MO: O.C.M. 
20968; Adapter, M7: O.C.M. 20853; Man¬ 
ual Charger , M2: O.C.M. 21192; Feed 
Mechanism , AN-Ml Al: O.C.M. 20746, 
TM 9-227. 
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37 MM AUTOMATIC GUN M4-STANDARD 



T he 37 mm Automatic Gun, M4, is a 
plane-to-plane and plane-to-ground 
weapon with a muzzle velocity of 2,000 
feet per second and a cyclic rate of 150 
rounds per minute. The armor-piercing 
projectile, M80, fired from this gun will 
penetrate 1 inch of homogeneous armor 
plate at 500 yards. The gun is constructed 
to fire in any position, all of its parts 
functioning independently of gravity. It 
is magazine fed and may be fired manu¬ 
ally or by remote control through a sole¬ 
noid mounted at the rear of the gun. The 
37 mm Gun, M4, was standardized from 
Limited Procurement type, T9, in Decem¬ 
ber, 1939. 

Recoil and counter-recoil are controlled 
hydraulically by means of a piston and 
spring combination connected to the re¬ 
coiling parts and operating in an oil-filled 
recuperator cylinder mounted on the sta¬ 
tionary trunnion block assembly. The 
recoiling parts of the gun include the tube 
and tube extension, the recuperator piston 
and piston rod, the lock frame assembly, 
the driving spring assemblies, and the 
breechblock assembly. The nonrecoiling 
parts include the trunnion block group, 
the feed box and feeding mechanism, the 
recuperator cylinder and bushing, the 
back plate group, and the manual charger 
assembly. 

MOUNTS—The gun may be mounted 
in either a flexible or fixed mount, as pro¬ 
vided by the Air Force. 

FEEDING MECHANISM—As the gun 

was originally designed, ammunition could 
be fed by a 5-round clip, a 15-round link 
belt, or a nondisintegrating 30-round end¬ 
less belt (horsecollar) magazine. The 30- 

u UNC LASSIFIED 


3 7 MM AUTOMATIC GUN, M4 

round endless belt Magazine, M6, is now 
used exclusively with this gun. The M4 
gun feeds only from left to right. Mounted 
on the trunnion block assembly is the 
feed box containing the feed mechanism 
which draws the belted ammunition from 
the magazine and feeds it into the gun 
automatically. The 30-round endless belt 
Magazine, M6, is an oval-shaped frame¬ 
work providing a track for the endless 
belt. The articulated link belt contains 
33 clips, although only 30 rounds are ordi¬ 
narily loaded into the magazine. Modified 
M6 magazines are provided with a load¬ 
ing index, the purpose of which is to 
provide a lock for the belt when the feed 
slide is half-way across the full travel and 
thus reduce double feeding, particularly 
when the magazine is half empty. 

FIRING CYCLE—Initial loading and 
cocking of the gun are accomplished man¬ 
ually. A safety feature incorporated in 
the design of the trigger mechanism pre¬ 
vents firing the round until the breech¬ 
block assembly is in the battery position. 

The breech is locked and unlocked by 
recoil action which brings the operating 
lever guide pins against cams to raise and 
lower the breechblock. The function of 
the breechblock is to assist in the final 
chambering of the round, close the breech, 
and actuate the trigger trip. It also pro¬ 
vides a mounting for the firing pin. 

The lock frame, during automatic fir¬ 
ing, is retracted by recoil action and is 
forced forward by the driving springs. The 
major function of the lock frame assem¬ 
bly is to force the cartridge into the cham¬ 
ber, actuate the breechblock, fire the round 
by means of the hammer striking the fir- 

■■■ OFFICE CHIEF ^ OF ORDNANCE Has 


CHARACTERISTICS 

Weight of gun.213 lb. 

Weight of 30-round Magazine, 

M6 (empty). .35.5 1b. 

Length of gun overall.89.5 ins. 

Weight of projectiles 

H.E., M54.1.34 lb. 

Practice, M55A1. 1.34 1b 

A.P., M80.1.66 lb. 

Muzzle velocity 

M54.2,000 ft ./sec. 

Practice M55A1.2,000 ft./sec. 

A.P., M80.1,825 ft./sec. 

Maximum powder pressure.23,200 Ib./sq. in. 

Length of recoil.9% j ns ‘ 

Rate of fire.150 rds./min! 

ing pin, extract the cartridge case from the 
chamber, and operate the ejector. 

The back plate assembly, by absorbing 
the energy of the lock frame, reduces the 
shock against the carrier pin as the lock 
frame is latched to the rear. 

The driving spring assemblies hold the 
lock frame against the carrier dog until 
the carrier is released by the carrier catch 
which is pivoted by the incoming round. 
The springs then drive the lock frame 
assembly forward, to operate the ejector, 
chamber the round, and raise the breech¬ 
block. 

Initial extraction occurs during recoil. 
Extraction, ejection, feeding, and loading 
are accomplished during counter-recoil. If 
the trigger is held in the firing position, 
the gun will continue to fire automatically 
until the magazine is empty. 

AMMUNITION—Ammunition is issued 
in the form of fixed rounds, consisting'of 
H.E. shell, M54, with P.D. fuze, M56; 
practice shell, M55A1, with dummy fuze, 
M50; and A.P. shot, M80. 

References— O.C.M. 15542, 15619; 
TM 9-240. 
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37 MM AUTOMATIC GUN M9-STANDARD 



37 mm AUTOMATIC GUN, M9—RIGHT-HAND FEED GUN—IEFT SIDE VIEW 


T he 37 mm Gun, M9, is a fully auto¬ 
matic aircraft weapon firing high- 
explosive and armor-piercing projectiles 
at a rate of 140 rounds per minute* The 
muzzle velocity of this gun firing the 
1.66-pound A.P. round, M80, is 3,050 
feet per second and this shot will penetrate 
3.1 inches of homogeneous armor plate 
at 500 yards. It is therefore an effective 
plane-to-plane and plane-to-ground 
weapon. Basically a modification of the 
37 ram Antiaircraft Gun, M1A2, the M9 
gun was standardized in January, 1943. 

The 37 mm Gun, M9, may be mounted 
in the propeller shaft or in the wings, for 
which right- and left-hand disintegrating 
link belt feed mechanisms are provided. 
It is fired electrically by remote control 
but it is not designed for synchronized 
firing between the propeller blades. 

The major components of the gun are 
the trunnion block group, the tube and 
tube extension, the recuperator group, the 
lock frame assembly, the breechblock 
assembly, the back plate group, the driv¬ 
ing spring assemblies, and the feeding 
mechanism. The trunnion block group 
may be considered as housing the gun, 
as it provides for mounting the weapon 
and supports all the operating mechanism. 
The breech end of the one-piece tube 
screws into the tube extension, the tube 
extension in turn being connected to the 
hydraulic recuperator mechanism by 
means of the piston rod and nuts. The 
breechblock is of the vertical drop type, 
automatically operated. 

The gun consists of two distinct groups, 


recoiling and nonrecoiling. The nonrecoil- 
ing unit contains the trunnion block 
group, the feed box and feed mechanism, 
the recuperator, the recuperator bushing, 
the expansion chamber, and the back 
plate group. The recoiling portion of the 
gun consists of the tube and tube ex¬ 
tension, the recuperator piston and piston 
rod, the lock frame assembly, the driving 
spring assemblies, and the breechblock 
assembly. 

MOUNTS—The gun may be mounted 
on either a fixed or flexible mount as pro¬ 
vided by the Air Force. 

OPER ATION— -Initial loading and cock¬ 
ing of the gun are accomplished manually. 
After the first round has been fired the 
gun will continue to function automatically 
while the trigger is held in firing position. 
Explosion of the propellant forces the re¬ 
coiling parts of the gun rearward, the 
breechblock being lowered in the process. 
Recuperator springs return the tube and 
tube extension to battery while the lock 
frame assembly, which moves independ¬ 
ently of the tube extension, is carried 
forward by action of the driving springs 
and the compressed buffer springs. 

When the lock frame assembly sepa¬ 
rates from the tube extension during recoil 
an extractor lip engages the rim of the 
empty cartridge case and partially with¬ 
draws it from the chamber. Extraction is 
completed during the forward movement 
of the tube extension in counter-recoil, 
the case being deflected downward out of 
the gun. 


CHARACTERISTICS 


Weight of gun. 

.398 lb. 

Length of gun overall. 

.104 ins. 

Weight of projectiles 


H.E., M54. 

.1.34 1b. 

A.P.C., M59. 

.1.91 lb. 

A.P., M80 . 

.1.66 1b. 

Practice, M55A1. 

.1.34 1b. 

Muzzle velocity 


H.E., M54. 

.2,600 ft./sec. 

A.P.C., M59. 

.2,800 ft./sec. 

A.P., M80. 

.3,050 ft./sec. 

Practice, M55A1. 

.2,600 ft./sec. 

Maximum powder pressure... 

. .46,000 Ib./sq. in. 

Length of recoil. 

.10% ins. 

Rate of fire. 

.140 rds./min. 


Forward movement of the lock frame 
causes the charger to drive the round into 
the cartridge chamber, while coincident 
rotation of the operating lever lifts the 
breechblock into the closed position, the 
taper on the upper front side of the block 
completing the chambering of the round 
as the breechblock slides past the base of 
the cartridge. As it moves upward the 
breechblock raises the front end of the 
trigger trip, releasing the hammer if the 
trigger is held in firing position. 

AMMUNITION —Ammunition is issued 
in the form of fuzed complete rounds of 
fixed ammunition. It consists of shell, 
H.E., M54, with fuze, P.D., M56; shot, 
A.P.C., M59; shot, A.P., M80; and shell, 
practice, M55A1, with fuze, dummy, M50. 

References-— O. C. M. 19378; TM 
9-241. 
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75 MM AIRCRAFT GUN M4-M0UNT M6-STANDARD 



75 mm AIRCRAFT GUN, M4—-MOUNT, M6 


T he 75 mm Aircraft Gun, M4, is a modi¬ 
fication of the 75 mm Tank Gun, M3, 
designed for aircraft installation for tacti¬ 
cal plane-to-ground use against sea and 
land targets. The M4 gun is mounted in 
the airplane on Mount, M6, a develop¬ 
ment of the Mount, T3E1. Military char¬ 
acteristics for this gun were approved in 
January, 1937, and Mount, M6, was 
approved for development in April, 1942. 
The 75 mm Aircraft Gun, M4, and the 
Mount, M6, were standardized in Octo¬ 
ber, 1942. 

The 75 mm Aircraft Gun, M4, is a 
single-shot, hand-loaded weapon with a 
vertical sliding, automatically operated 
breechlock. A removable, manually oper¬ 
ated crank is provided to open the breech 
in the event of a misfire and for initial 
loading. A loading tray used with a 
loading ram is situated in back of the 
breech. 

MOUNT, M6— The cradle of Mount, 
M6, consists of three tubular sections, 
mounted one above the other. The center 
section contains the barrel assembly and 
provides a mounting for the trunnions; 
the upper and lower sections carry the 
two cylinders of the hydrospring recoil 
mechanism. An electrical firing circuit is 
mounted on the left rear side of the center 
section. A cam ejector mechanism is 
mounted on the right rear side of the 
center section. 

RECOIL MECHANISM— When the gun 
is fired the breeching, tube, recoil cylinder 
piston rods, and pistons move rearward 
as a unit. As each piston moves rearward, 
the recoil oil behind the piston is forced 
past the piston through the throttling 
grooves in the sleeve. Throttling the oil 
through the orifices thus formed absorbs 
a part of the recoil energy (part of the 
recoil energy is stored in the counter¬ 


recoil springs). The grooves in the recoil 
sleeve are tapered toward the rear so 
that the gun is gradually slowed down 
and finally stopped when the piston 
reaches the end of the grooves (21 inches 
of recoil). When the recoil action ceases, 
the counterrecoil inner and outer springs 
force the recoil cylinder pistons, piston 
rods, breech ring, and tube forward. 
When the gun is six inches out of battery, 
a tapered buffer enters a cylindrical buffer 
chamber in the center of the recoil piston 
and piston rod. The oil trapped inside this 
chamber is forced out through an orifice 
in the center of the buffer, through a 
spring loaded valve, as well as between 
the chamber wall and the buffer. When 
the pressure inside the chamber becomes 
large enough, it moves the valve which 
further restricts the oil through the valve 
and increases the buffing action until 
the gun comes to rest. By adjusting the 
compression of the buffer valve spring, the 
amount of buffing is adjusted. 

FIRING MECHANISM —The breech is 
opened manually. A round is placed in 
the loading tray and shoved into the 
breech. The flange on the rear of the case 
will engage the extractors and pull them 
forward, thereby releasing the breech¬ 
block which is moved upward by the 
tension of the closing spring to close the 
breech. The gun is fired electrically by 
means of a firing solenoid which becomes 
energized when the firing switch is closed, 
causing the solenoid plunger to move rear¬ 
ward. The solenoid plunger actuates the 
firing mechanism which presses the firing 
plunger, thereby releasing the sear and 
firing the gun. 

EJECTOR MECHANISM— The ejector 
mechanism functions in conjunction with 
the semi-automatic operation of the 
breechblock. During recoil the spring- 


CHARACTERISTICS 

Weight of gun.893 lb. 

Weight of gun and mount.1,200 lb. 

Length of tube overall.110.575 ins. 

Weight of projectiles 

H.E., M48.14.6 1b. 

A.P.C., M61.14.96 lb. 

Muzzle velocity 

H.E., M48.1,974 ft./sec. 

A.P.C., M61.2,024 ft./sec. 

Maximum powder pressure.38,000 Ib./sq. in. 


actuated ejector cam is operated by a 
boss on the crank, the spring then return¬ 
ing the cam to its original position. As 
the gun slides forward in counter-recoil 
the boss strikes the end of the cam, rotat¬ 
ing the operating shaft of the breech 
mechanism, dropping the breechblock and 
ejecting the empty cartridge case. The 
boss on the crank then passes under the 
ejector cam. Insertion of the shell causes 
the breechblock to return to the closed 
position. 

MUZZLE COVER— An automatically 
functioning aluminum muzzle cover was 
formerly provided which opened when the 
breech was closed and closed when the 
breech was opened. It consisted of a rear 
tube surrounding the barrel and secured 
to the cradle, a collar secured to the gun 
tube, a retractor in the rear, and a retriever 
with moveable petals on the front end. 

AMMUNITION— This is issued in the 
form of fuzed complete rounds of fixed 
ammunition. The rounds include the shell, 
H.E., M48, with fuze, P.D., M57, and the 
projectile, A.P.C., M61A1, with fuze, 13 .D., 
M66A1. A steel cartridge case is not used 
for the shell, H.E., M48, in the M4 air¬ 
craft gun because of the possibility of 
poor extraction which would jam the gun. 

References — O. C. M. 18099; TM 
9-311. 
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